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RECENTLY we’ reported a method for the treatment of diabetic coma 
with one simultaneous injection of unmodified and protamine zinc insulin. 
With this method, it was shown that the blood sugar was rapidly reduced to 
the normal level, regardless of the degree of hyperglycemia and kept at that 
level for at least 40 hours, in spite of administration of many hundred (780 
to 1020) grams of carbohydrate. In two cases the blood sugars were still 
normal at the end of 60 hours. That these large amounts of carbohydrates 
administered were not stored in the tissues artificially, but were utilized 
either by oxidation or storage or both, was shown in each case by the per- 
fectly normal blood sugar at the end of the period of observation. Also 
proof that these enormous amounts of sugar were properly utilized were (a) 
the rapid disappearance of the ketone bodies from the urine, (>) the rapid 
disappearance of the acetone odor from the breath, and (c) the rapid re- 
covery clinically. As is well known, acetone can, as a rule, be detected in 
the breath 24 hours or more after return of consciousness. Our past 
records also show that “ the patient is now out of coma but is exhausted ” 
was a common finding; whereas, with this new method, the comfort of the 
patient was one of the most striking clinical findings. Since then, 14 other 
cases + have been treated similarly with essentially the same results. A 
complete report of our experiences to date is now in preparation. 

In view of the above-mentioned experiences, an attempt was made to 
compare the results of this new method with those of other clinics with use 
of unmodified insulin only. As will presently be shown, however, proper 
comparison was not possible because of (a) different clinical criteria of 


* Received for publication December 27, 1938. 
From the Department of Metabolism, The Montreal General Hospital, Montreal, Canada. 
+A number of others were also treated with protamine zinc insulin, but not by the 
method described. 
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coma, (b) different laboratory criteria and (c) failure to record all of the 
variables—duration of the coma, associated condition, ete.—which are 
known to influence the mortality. That much may, as yet, be done for 
diabetic coma, and in fact for diabetes in general, is obvious from mortality 
and morbidity experiences. 

It may be stated definitely that, though much progress has been made, 
the control of diabetes is not as satisfactory as presently available methods 
permit. From published data’ it may be calculated that the average ratio 
of actual to expected deaths * during the years 1926 to 1928 was, approxi- 
mately, 250 per cent of the normal. Since then, no data have been published 
from which such ratios may be calculated. That the number of deaths 
among large diabetic populations, in general, is, however, still much higher 
than presently available methods justify, is suggested from the increasing 
death rate which cannot be accounted for entirely by the increase of popula- 
tion of individuals approaching and past middle life among whom the ma- 
jority of diabetics originate. That the above-mentioned ratio of actual to 
expected deaths was too high even in the years 1926 to 1928 is clearly seen 
in chart 1 in which are graphically recorded the ratios in the Clinic for Dia- 
betes at The Montreal General Hospital before and since insulin. It will be 
noted that, whereas the ratio was approximately 660 per cent of the normal 
before insulin, since 1926, it has ranged between 100 and 120 per cent only 
of the normal. This applied to the diabetics in this Clinic as a whole, that 
is, to those who attended the clinic regularly and those who were admitted 
to the clinic for adjustment of the diabetes, but were subsequently referred 
to their own physicians. The importance of this observation will be seen 
presently. 

Also proof that the control of diabetes is not as satisfactory as presently- 
available methods permit is the high incidence of coma and its high mortal- 
ity. Since insulin became available, there have been less than 200 cases of 
coma among the total diabetic population of this Clinic—that is, among 
those directly under our supervision and those who had attended the Clinic 
at the beginning of treatment but who were subsequently referred to their 
own physicians. The mortality in the whole group was such that coma ac- 
counted for 4.5 per cent only of the deaths from all causes; and it will be 
shown that the coma was precipitated by complications (infection, etc.) in 
about 80 per cent of the cases; that is, about 20 per cent only were due to 
dietary irregularities or failure to follow instructions with respect to insulin. 
That this has not been the experience among large diabetic populations 
in general is obvious from published reports. In one clinic, for example,’ 
approximately two and one-half times the size of our own, coma accounted 


*It is the ratio of the actual to expected deaths which gives a clear insight into the 
effect of any disease on mortality. For example, of 10,000 people alive in the United States 
at the age of 40 years, 67 only are expected to die before their forty-first birthday. (See 
U. S. Life Tables—1936.) If we were to find that, of 10,000 diabetics living in the United 
States at the age of 40 years, 134 failed to reach their forty-first birthday, the death rate 
would be twice the normal or expected population death rate. That is, the ratio of actual 
to expected deaths is a quantitative expression of mortality. 
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for 272 deaths between August 7, 1922 and March 13, 1935; 60 of these 
deaths had occurred since 1930. These numbers, it should be noted, repre- 


sented deaths and not cases. Assuming a mortality of 50 per cent—that 
treatment was successful in half of the cases only—to which there would un- 


RATIOS OF ACTUAL TO EXPECTED DEATHS 
il IN THE CLINIC FOR DIABETES 

THE MONTREAL GENERAL HOSPITAL 
1922 to 1936 
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analysis of 1007 cases, cited by 25 different authors." Among these cases, 
there were 302 deaths—an incidence of 30 per cent. That coma accounts 
for a very appreciable percentage of deaths from all causes among diabetics 
is obvious from other data.° * 

The deaths among the children are the most disturbing. Diabetic coma 
is a preventable condition in the vast majority of cases and, when it does 
occur, it is one of the very few conditions for which there is highly specific 
therapy—insulin. Also, for a number of reasons (absence of arterio- 
sclerosis, chronic nephritis, etc.) children respond more readily to insulin 
than adults and, as will be shown, death from uncomplicated diabetic coma 
is practically inexcusable. In spite of these facts and the presently available 
methods for the prevention of coma, the mortality rate among children, 
though it has markedly improved since insulin, is still high. Thus, accord- 
ing to a recently published chart * the annual death rate from coma was re- 
duced from 45 per 1000 during the period 1922-27 to 5 per 1000 during the 
period 1932-37. This number of deaths, it should be noted, however, is 
still very high, when expressed in terms of ratio of actual to expected deaths 
according to age.7 

It is important here to observe that, in the interpretation of the mor- 
talities of the above-mentioned clinic, it is necessary to differentiate between 
the patients directly under the supervision of the clinic and those who had 
been treated at the clinic but who were subsequently treated elsewhere. Thus, 
of the 272 deaths from coma, 41 only occurred at the clinic.’ Of the 69 
deaths from coma among the children, 2 only occurred at the clinic.* 

By dividing the diabetics into those directly under the supervision of 
clinics and those treated elsewhere, it would appear that proper treatment is 
possible in clinics only. This, however, is not in accord with our own ex- 
periences and the latter we attribute to a large extent to our method of 
educating diabetics. As will be shown in a separate report t we attribute 
our satisfactory results to some extent, but not entirely, to our diets. It 
may be stated that the care with which the diabetic will follow treatment is 
in direct proportion to the simplicity with which it can be carried out. It 
is, therefore, necessary here to note that, for over 12 years, our patients have 
not been taught to use scales to measure their food; for over 10 years they 
have not been taught carbohydrate, fat, protein and caloric values of food 


* The City of New York has recently shown a marked improvement of mortalities; in 
1933, coma accounted for about 35 per cent of all deaths among the diabetics °; in 1930, there 
were 189 deaths only among a total of 2571—an incidence of 7.4 per cent; in 1937, there was @ 
further reduction—coma accounted for 179 cases only among 2669 deaths—an incidence ol 
6.7 per cent (T. J. Duffield, Registrar of Records, Department of Health, City of New York 
—personal communication). Among the diabetics of Joslin’s clinic, in Boston, from Jan. |, 
1930 to Mar. 13, 1935 using the same type of data as our own, that is, patients in the clinic 
and those treated subsequently elsewhere, coma accounted for 6.1 per cent only of all deaths. 

+ The ratio of actual to expected deaths among the children in this group of diabetics 
was higher than these cases of coma indicated, since, in addition to these deaths, there wer, 
excluding two violent causes, 33 from other causes.!° 

tIn this report, the incidence of ketonuria and change of the lipoid content of the blood 
plasma will be correlated with different variables in the diet—total glucose content, fatty- 
acid glucose ratio, total protein, biological (protein-sparing) value of the protein, etc. 
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materials; and, during the last eight years, they have not even been taught 
urinalysis. We, however, insist upon very careful attention to our unit 
system of measurement of food materials. 


INTERPRETATION OF MORTALITIES FROM COMA 


As stated, interpretation of the different mortalities from coma even in 
large clinics is very difficult, owing to (a) the different clinical criteria, (}) 
the different laboratory criteria, and (c) failure to record all of the variables 
which are known to influence the mortality from this condition. That none 
of the mortalities is strictly comparable with another will be shown in an 
analysis of the experiences of four clinics, each of which has reported upon 
no less than 100 cases. It will be shown that the low mortalities do not re- 
flect as successful, nor do the high mortalities reflect as unsuccessful, treat- 
ment as they appear to. The clinics, the total number of cases in each clinic 
and crude (unadjusted ) mortalities were as follows: 


DEATHS 


Clinic 


Dillon and Dyer " ee ... 268 167 43.7 
Baker (Mayo linic) 108 17 15.7 


The Montreal General Hospital. 125 33 26.4 


MetTuHop oF DIAGNOSIS AND MorTALITY 


A fundamental principle of statistics is to compare things which are 
comparable. It is, therefore, necessary to consider, firstly, the different 
clinical and laboratory criteria used in these clinics for the diagnosis of 
diabetic coma. 

Diabetic coma is a definite clinical entity. The change from the normal 
state to that of complete coma is, however, as a rule, gradual and the mor- 
tality in general varies accordingly. The following is, therefore, the ter- 
minology employed in the Clinic for Diabetes at The Montreal General 
Hospital : 


Ketosis: Ketone bodies in the urine,* but a normal CO, combining power 
of the plasma. 
Actposis : Ketone bodies in the urine and reduction of the CO, combining 


power of the plasma, but no clinical signs or symptoms suggestive 
of coma (vomiting, abdominal pains, Kussmaul respirations, etc. ). 


a cr The re are a number of reports of diabetic coma without ketone bodies in the urine.* °° 
“7=-1 23,24 Tn most cases, the absence of these bodies was apparently due to renal failure, 
since acetone was found in the breath, blood or cerebro-spinal fluid. Renal failure does not, 
however, explain all of the cases.22,23 Other organic acids have been suggested as the 
exciting agents and for this there appears to be some experimental basis.*>,*6 We have, 
however, not as yet met with any such cases in this Clinic; the ferric chloride reaction was 
negative in four cases, but the sodium nitroprusside test was positive and, in each case, there 
Was an acetone odor to the breath. 
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THREATENING Ketone bodies in the urine, reduction of the CO, combining 
CoMA: power of the plasma, clinical signs suggestive of coma (Kussmayl 
respirations, vomiting, but no drowsiness—the patient is quite con- 

SCiOUS ). 
Coma: The signs of threatening coma plus drowsiness or a greater 


degree of unconsciousness. Thus: 


Stage 1: Drowsy 
2: Semi-conscious 
3: Unconscious but responds to pain * 
4: Completely unconscious 


The reliability of this division of coma into four stages may be seen in 
our mortality experiences shown in table 1. The data require no comment. 


TABLE I 
Showing Relationship between the Degree of Unconsciousness and Mortality in Diabetic Coma 


Deaths 


Number of 
cases * 


Stage Mental state 
No. 


1 Drowsy 60 8 13.3 
2 Semi-conscious 37 6 16.2 
3 Unconscious but response to pain ¢ 13 7 
4 Completely unconscious 11 11 


* Four cases are omitted—descriptions not sufficiently specific for classification. 
t Elicited by touching conjunctivae. 


It will be noted that none of our 125 patients was in a state of 
“acidosis ’’ only; nor were any in a state of ‘ threatening coma” only. 
Cases of threatening coma might reasonably have been included. Had 
they not been treated, they would have undoubtedly developed coma and 
died. By including them, however, the resultant low mortality, though 
interesting, would not be instructive; it would afford no indication of the 
difficulties of the treatment of actual coma, since all cases of acidosis and 
threatening coma are expected to recover, unless there is an associated con- 
dition which, per se, can cause death. As Joslin pointed out many years 
ago*’ in one of his discussions of the measures for acid intoxication “ 
they will usually avail even at a stage when the patient is conscious, but ex- 
hibits the labored breathing of diabetic coma.” This, it should be noted, 
was before insulin.+ With insulin, with greater appreciation of the value 
of fluids, with better cardiac, vasomotor and respiratory stimulants, the mor- 
tality in such cases is now expected to be zero. 

In view of these facts and the above-mentioned different mortalities in 


* Elicited by touching conjunctivae. 

+ The statement was also then made that the measures described were not successful 
when the CO: in the alveolar air was below 15 vol. per cent; but it was considered more 
than possible that some of these cases will recover in the future with more intensive treat- 
ment. Actually, this was found to be so; later experiences—also before insulin—show 
recovery in two cases with alveolar CO: values of 11 and 12 vol. per cent respectively.” 
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these four clinics, it is obviously necessary to determine whether cases of 
acidosis only or threatening coma only were or were not included in any 
of the other groups of cases. The necessary information was not available 
in the paper by Dillon and Dyer ** nor in that by Baker.*’ According to Dr. 
Dillon, however, cases of ketosis were not included in their report. It is 
“practically certain ’’ that cases of acidosis, according to our nomenclature 
were not included. ‘The list, however, does contain cases of threatening 
cma. The actual number of such cases is now not known. (Personal 
communication.) Of Baker's 108 cases, 41 were drowsy, 32 were stuporous 
and 32 were in deep coma. The mental states in the remaining three cases 
are now not determinable. (Dr. Baker—personal communication. ) 
Analysis of the Boston reports, however,'*'* showed that they contain a 
very appreciable number of cases of acidosis and threatening coma; in all 
there were 118 such individuals, 24 of whom were not only “ conscious,” 
but had normal respirations. The reason they were included will be given 
inthe discussion of the CO, combining power of the blood plasma. That 
these were cases of impending coma only was suggested from the extremely 
low mortality; among these 118 cases, there were 4 deaths only—an in- 
cidence of 3.4 per cent—fitting in with the above-mentioned observation that 
none of such individuals is expected to die, unless the complication can, per 
, cause death. Proof that it is necessary to exclude these 118 cases in 
order that the mortalities of the above-mentioned four different clinics may 
be strictly comparable was found in the following experiences with (a) the 
different ages of these patients, (b) the kidney function data, and (c) blood 
sugar data. 

In general, age has a very appreciable effect upon mortality. This is 
early shown in table 2 in which are briefly summarized the experiences 


TABLE II 
Showing Relationship between Age and Mortality in Diabetic Coma (819 Cases) 


Deaths 


Age Period Number of Cases 


-20 293 15 §.i 


21-30 120 20 16.7 
31-40 105 24 22.9 
41-50 117 43 36.8 


51+ 184 103 56.0 


with the 819 cases in the above-mentioned clinics. In view of these findings, 
all of the cases in the Boston clinic were divided into two groups, namely, 
(a) those who from the data in general were suspected to have been cases 
ot impending coma only, and (b) those which were regarded as actual coma 
and, therefore, comparable with the cases of the other clinics. It is obvious 
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that if these 118 cases were cases of actual coma, they should, in general, 
show approximately the same relationship between age and mortality as 
shown in table 2. The results of this division of cases are shown in table 3, 


TABLE III 
Showing Relationship between Age and Mortality in Cases of Impending (?) and Actual Coma 


Impending (?) Coma Actual Coma 


Age Period Deaths Deaths 
Number of Number of 
cases cases 


63 
21-30 17 
31-40 14 
41-50 13 
51+ 11 


It will be noted that, whereas the cases regarded as comparable with the 
group as a whole (table 2) showed a definite relationship between age and 
mortality, those suspected of having been cases of impending coma only 
showed no such relationship. 

The possibility that we may have “selected against” very mild, but 
actual cases of coma was tested by determining the relationship between age 
and mortality in our very mild, but actual, cases of coma. The results of 
this investigation are shown in table 4. It will be noted that, in spite of the 


TABLE IV 


Showing Relationship between Age and Mortality in Cases of 
Diabetic Coma with Drowsiness Only 


Deaths 


Age Period Number of Cases 


0-20 
21-30 
31-40 
41-50 


mildness of the coma, a definite relationship was still noted between age and 
mortality. The relationship between age and mortality will be referred to 
again. 

In table 5 is shown the relationship noted between mortality and the 
degree of impairment of kidney function, judging from the concentration 
of urea in the blood. It will be noted that, though the mortalities were 
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TABLE V 


Showing Relationship between Concentration of Urea in the 
Blood and Mortality in Diabetic Coma 


Montreal General Hospital 


Dillon and Dyer 


Blood Urea—N 
(mg. per 100 c.c.) Deaths Deaths 


higher among the cases reported by Dillon and Dyer than among our own 
group, the data clearly show that renal failure has a marked effect upon the 
mortality from diabetic coma. The Boston clinic reported their kidney 
function findings in terms of non-protein nitrogen. The data, however, 
when grouped in accord with the classes shown in table 5, indicate that the 
experiences were essentially the same. This is shown in table 6. It is, 


VI 
Showing Relationship between Concentration of Non-Protein Nitrogen in the Blood 
and Mortality in Diabetic Coma 


Deaths 


Non-protein nitrogen Number 
(mg. per 100 c.c.) of cases 


therefore, important to note that when the cases of the Boston clinic were 
again divided into (a) those suspected of having been cases of impending 
coma only, and (b) those with actual coma, a definite relationship was noted 
between the degree of renal failure and mortality in the latter, but not in the 
former group. This is shown in table 7. 

As with age, the possibility was here also considered that we may have 
“selected against’ very mild but actual cases of coma. ‘This possibility 
was, therefore, here also tested by determining the relationship between the 
blood urea nitrogen and mortality in our very mild but actual cases of coma. 
The results of this investigation are shown in table 8. It will be noted that, 
whereas no relationship was noted between renal function and mortality in 
the Boston group of suspected cases (table 7) a definite relationship was 
noted among our mild but actual cases of coma. 
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TABLE VII 


Showing Relationship between Degree of Renal Failure and Mortality in Cases of 
Impending (?) and Actual Coma 


Impending (?) Coma Actual Coma 


Non-protein 

nitrogen Deaths Deaths 
(mg. per 100 c.c.) Number Number 
of cases of cases 


33 2 6.1 42 4 4 

41-60 17 1 5.9 49 5 10,2 
61-80 3 0 0 30 10 33.3 
2 0 0 9 7 77.8 


TABLE VIII 


Showing Relationship between Concentration of Urea in the Blood and Mortality in Cases n 
of Diabetic Coma with Drowsiness Only s] 
d 
Deaths 0! 
Blood urea nitrogen Number 
(Range) of cases 
Sh 
-20 8 0 0 
21-30 9 0 0 = 
31-40 8 1 12.5 
41+ 5 3 60.0 
Further proof of the necessity of excluding the above-mentioned 118 
cases of the Boston clinic, in order that the mortalities of the four different 
clinics may be strictly comparable, was found in the experiences with the bite 
blood sugars. 
Judging from the literature, it does not appear to be generally recognized 
that there is a relationship between the sugar content of the blood and mor- ?- 
tality. Bizarre experiences have undoubtedly been met with; the highest 
value appears to have been 2.06 per cent * ; recovery was noted with a blood 
sugar of 1.85 per cent “’ and there were no signs of coma in a case with a that 
blood sugar of 1.5 per cent.** In genera), however, the mortality increases Thi 
with the degree of hyperglycemia. Thus, among 57 cases in the litera- (we 
ture including 14 of our own with blood sugar values of over ‘om 
1.00 per cent, there were 32 deaths—a mortality of 56.1 per cent. The JH "te 
relationship between the concentration of sugar in the blood and mortality JJ ad 
is more clearly shown in table 9 in which are recorded the experiences in J ‘lat 
three of the four above-mentioned clinics. (The necessary data for the Impe 
] 


calculation of the experiences in Baker’s cases are not recorded. ) 
In view of these findings, all of the cases in the Boston clinic were again 
divided into those with actual coma and those which were suspected of ha\- 
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TABLE IX 


Showing Relationship between the Concentration of Sugar in the Blood 
and Mortality in Diabetic Coma 


Boston Clinic Dillon and Dyer M. G. H. 


Blood Sugar (%) Deaths Deaths Deaths 
Number Number Number 
of cases of cases of cases 


0.500 190 164 | 62 1378] 47 7 | 14.9 
0.501-1.000 14 | 201/175} 90 | 48 | 533| 56 15 | 268 
1.0014 12 5 | 41.7 14 7 | 50.0 8 6 | 75.0 


ing been cases of impending coma only. The results of this division will be 
noted in table 10. Again, it will be noted that though a definite relation- 
ship was found between the blood sugar and mortality among the cases of 
definite coma, no such relationship was found among the group suspected 
of having been cases of impending coma only. 


TABLE X 


Showing Relationship between Concentration of Sugar in the Blood and Mortality in Cases of 
Impending (?) and Actual Coma 


Impending (?) Coma Actual Coma 


Blood Sugar (%) Deaths Deaths 
Number | Number 


of cases of cases 


-0.500 91 4 4.4 99 9 9.1 
0.501-1.000 26 0 0 88 20 22.7 
1.001+ 1 0 0 11 5 45.5 


As with age and kidney function, the possibility was here also considered 
that we may have “ selected against very mild but actual cases of coma. 
This was, therefore, here also excluded by determining the relationship be- 
tween the blood sugar and mortality in our very mild but actual cases of 
coma. ‘The results of this investigation are shown in table 11. It will be 
noted that, whereas a definite relationship was noted between the blood sugar 
and mortality, in spite of the mildness of the coma among our cases, no such 
telationship was found among the cases suspected of having been cases of 
impending coma only (table 10). 

In view of the above findings and the definite relationship between the 
(tgree of unconsciousness and mortality shown in table 1, more definite 
information was sought about the mental states of these 118 patients. We 
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TABLE XI 


Showing Relationship between Blood Sugar and Mortality in Cases of Diabetic Coma 
with Drowsiness Only 


Deaths 


Blood Sugar Number 
; (Range) of Cases 


—500 26 : 
| 501+ 27 18.5 


then learned,* as our statistical analyses suggested, that these were cases of 
threatening coma only, according to our nomenclature. To quote verbatim, 
“| think it would be fair to state that ‘ conscious * in our series means a state 
of severe acidosis before definite drowsiness appears”? (Dr. A. Marble). 
It is obvious, therefore, that these 118 cases must be excluded from the Bos- 
J ton reports, in order that the mortality in this clinic may be strictly com- 
parable with those of the other clinics. In doing so, however, the mortality 
rate is increased from 11.9 per cent, as reported, to 17 per cent. Thus: 


DEATHS 


No. No. % 
Acidosis and threatening coma.............. 118 4 3.4 
200 34 17.0 


. This correction, it should be noted, does not include analysis of 52 cases 
in two of the above reports ‘*'* since the necessary information to exclude 

cases of acidosis and threatening coma from this group is now not available. 


Co. COMBINING POWER OF THE BLoop PLASMA 


Another variable which makes it impossible to compare exactly the 
. mortalities of one clinic with those of another is one of the /aboratory 
criteria for the diagnosis of diabetic coma, namely, the CO, combining 
power of the blood plasma. As will presently be shown, each clinic made 
use of a different standard. 

At the Boston clinic, every case was regarded as one of coma whenever 
the CO, combining power of the blood plasma was 20 volumes per cent oF 
less. To quote verbatim *': “ For some years it has been our practice to 
classify any case of diabetic acidosis as one of diabetic coma when the carbon 
dioxide combining power of the blood plasma is found to be 20 volumes pet 
cent or below. This is admittedly an arbitrary and at times unsatisfactory 
division of cases, but it has the advantage of affording an accurate way ol 
putting into one group a series of cases for future study and comparison. 


* Grateful acknowledgment is due to Dr. A. Marble for his analysis of these cases. 
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The figure of 20 volumes per cent has the following basis to commend it: 
in the pre-insulin days most cases of diabetic acidosis with a CO, of above 
20 volumes per cent recovered; those below died.* Hence, our ‘coma’ 
cases include, by and large, those cases which without the aid of insulin 
would have died.” 

Though the above-mentioned use of the CO, combining power of the 
blood plasma undoubtedly has the advantages stated, it has its disadvantages, 
one of which, as was shown, is that it also includes cases of threatening 
coma, the mortality from which, as stated, is expected to be practically zero 
and thus masks the difficulties of treatment of cases of actual coma. 
Equally important, as will presently be shown, is that such classification 
excludes all cases of coma with CO, values greater than 20 volumes per cent. 
It is necessary here to refer briefly to the origin of this test. 

Twenty years ago, the chemistry of diabetic coma appeared to be very 
simple. Because of incomplete oxidation of fats, ketone bodies appear in 
the blood and, during their excretion, they carry with them alkali. This 
results in depletion of the alkali reserve of the body which, in turn, pro- 
duces the signs and symptoms noted clinically. The CO, combining power 
of the blood plasma was then regarded as an exact indication of the degree 
of depletion of alkali. Shortly after, however,*’ it was shown experi- 
mentally that the expected reduction of the bicarbonate content of the blood, 
judging from the excretion of ketone bodies in the urine, does not always 
occur. Discrepancies were also noted clinically. It is now a well-known 
fact that the CO, combining power of the blood plasma does not always 
parallel the degree of coma. It is not uncommon, for example, to meet with 
patients who are quite conscious with a CO, of 10 volumes per cent or less. 
A striking example is that of a person who walked into the Boston clinic 
with a CO, value of 4 volumes per cent only."' More important, however, 
is the fact that there may be profound unconsciousness with CO, values 
greater than 20 volumes per cent. Three of Baker's patients were not 
merely drowsy but actually unconscious when the CO, combining power of 
the blood plasma was 28 volumes per cent *° and it is these cases which are 
often very difficult to treat and which, as will presently be shown, tend to 
increase the mortality. 

Whether the CO, combining power in a case of coma is or is not lower 
than 20 volumes per cent depends to a large extent upon the condition which 
precipitated the coma. When acidosis is the dominant factor, the CO, is 
usually low. When some associated condition precipitated the coma—in- 
fection, ete—unconsciousness may occur while the CO, is still well above 
20 volumes per cent. Recognition of this fact is important from the point 

*It should be noted here that death was not the invariable rule in such cases. This is 
clearly seen in an analysis of the author’s own experiences. Thus, among a group of 15 
individuals with impending coma treated successfully by Dr. Joslin before the days of in- 
sulin, one (No. 1566) had a CO. of 18 volumes per cent and another (No. 2366) had a CO. 


_? volumes per cent. The latter patient, it should be noted, also vomited, had soft eye- 
alls and Kussmaul respirations and was stuporous, but could be aroused.?* 
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values greater than 20 volumes per cent is clearly shown in table 12 in 
which are recorded the eXperiences in the above-mentioned four clinics with 
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That the mortality may be very high in spite of CO, 


713 cases in which the tests were made. It will be noted that the highest 


TABLE XII 


Showing Relationship between CO, Combining Power of the Blood Plasma and 
Mortality in 713 Cases of Diabetic Coma * 


Deaths 


Plasma CO, Number 
(Volumes per cent) of Cases 


-§ 


6-10 107 22 20.6 
11-15 225 61 27.1 
16-20 192 32 16.7 
21-25 100 30 30.0 


26+ 


* Data not available in 106 of the 819 cases. 


mortality was found in the cases with CO, values greater than 25 volumes 
per cent. Had Baker excluded his 34 cases because the CO, combining 
power was greater than 20 volumes per cent, he would have omitted Six 
deaths and there is no doubt that these people died of diabetic coma. Of 
the 268 cases reported by Dillon and Dyer ** 109 ( !)—an incidence of 40.7 
per cent—showed similarly high, and in some cases higher, values. Had 
Dillon and Dyer excluded all of these cases because the CO, combining 
power was greater than 20 volumes per cent, they would have omitted 47 
deaths and there is equally no doubt, as in Baker's cases, that all of these 
patients were in and died of coma. It will be noted, in the group as a whole, 
that of these 713 cases, 147—an incidence of 20.6 per cent—had CO, values 
greater than 20 volumes per cent and among them there were 53 deaths— 
a mortality of 36.1 per cent. To include all of his cases of coma, Baker 
had to raise the diagnostic level of the CO, to 25 volumes per cent. Dillon 
and Dyer had to increase it to 29 volumes per cent. Others had to increase 
it to a still higher level. Hartmann’s juvenile diabetics are an example.” 
That there have been cases of coma at the Boston clinic with CO, values 
greater than 20 volumes per cent is clearly shown in one of the reports.” 
To the end of 1929, there were 11 such cases; but, to quote verbatim, though 
“ strictly coma,” they were excluded because of CO, values greater than 20 
volumes per cent. Among them, there were no deaths.’® Because of theif 
exclusion, it is obvious that the mortality in the Boston clinic was /ower 
than reported. It is, however, equally obvious that, because of their ex 
clusion, exact comparison of mortalities is not possible. The number of 
cases which have been excluded during the last 10 years are now not known, 
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since they were not classified under coma. (Dr. A. Marble—personal com- 


munication. ) 

Aside from all of the above-mentioned factorsewhich make it impossible 
to evaluate the mortalities of these clinics, there are, as will presently be 
shown, a number of other and very important variables to consider. It 
will be necessary here to refer again to age and kidney function. 


AGE AND MOorTALITY 


“Youth carries with it a great advantage.” '' Of this there is no 
doubt. As stated, among children, excluding complications which may, per 
se, cause death or interfere with the action of insulin, the mortality is ex- 
pected to be very low. Thus, in Baker’s group of cases, the mortality in 
the first four decades was 4.2 per cent; whereas, in the next four decades 
it was 37.8 per cent. In the comparison of the mortalities of the different 
clinics, it is, therefore, obviously necessary to take into consideration the per- 
centages of children. It is also necessary to determine whether the adults 
are strictly comparable, since age is here also a factor. In table 13 are, 


TABLE XIII 


Showing Relationship between Mortality and Maximum, Minimum and Average Ages and 
Percentage of Children in 701 Cases of Diabetic Coma 


Ages Ratio of children to adults 


Total 
| Children Mortal- 

Maxi- Mini- Aver- Total | ity (%) 

mum mum age number 


Clinic 


Dillon and Dyer. .... 83 4 37.8 268 30 11.2 43.7 
76 2 34.9 125 26 20.8 26.4 
eee 72 2 30.5 200* 57 28.5 17.0 
74 3 108 ; 15.7 


* Does not include 118 cases of impending coma. Including the cases of impending coma, 
the maximum, minimum and average ages were 72, 2 and 28,7 years respectively and children 
accounted for 31.4 per cent of the total group—100 children among 318 cases. 

t Including the cases of impending coma, the total mortality was 11.9 per cent. See text. 


therefore, shown (a) the maximum, minimum and average ages of the 
patients and (b) the percentage of children in each of these four clinics. 
From the maximum and minimum ages only, it would appear that the ex- 
periences of these four clinics were practically the same. The averages, 
however, show that the Boston patients * and those in Baker’s group were 
younger than our own and that Dillon and Dyer had still older ages to 
contend with. The differences are not marked. It is, however, important 
to note that children accounted for a definitely higher percentage of cases 


P * The average age of the group as a whole in the Boston clinic was 28.7 years. The 
gure 30.5 years is the result of excluding the cases of threatening coma. 
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in the Boston * and Baker groups than in our own and in those of Dillon and 
Dyer. A priori, therefore, the lowest mortality would be expected among 
the two former groups. “This, as will be shown, accounts to some extent, 
but not entirely, for the different mortalities. 


KIDNEY FUNCTION AND MorTALITY 


Failure of kidney function is a serious complication of diabetic coma 
(tables 5 and 6). Albuminuria is, per se, of very limited significance; it 
is found almost invariably. Retention of waste products in the blood, how- 
ever, as a rule indicates that the coma is at least of 24 hours’ duration and, 
as will be shown (table 18) the mortality increases with the duration of the 
coma. In such cases, the patient may recover from the coma completely 
and then become uremic. Such individuals, as one of us “* has shown, do 
not always die. As a rule, however, there is a remarkable parallelism be- 
tween the concentration of urea in the blood and mortality. Of the six 
cases reported by Fullerton, Lyall and Davidson *° with urea nitrogen values 
greater than 50 mg. per 100 c.c., four died; whereas, among 13 cases with 
lower values, there was one death only. Tables 5 and 6 show the same 
relationship between renal failure and mortality in a much larger group of 
cases. In the interpretation of the different mortalities of these clinics, it is, 
therefore, obviously necessary to determine the percentages of individuals 
with, and without, impairment of kidney function in each clinic. In the 
calculations, the following were taken as the upper limits of normality: 

20 mg. per 100 c.c. blood 


A summary of the findings is shown in table 14. It will be noted that 
the average severity of the coma in our cases was such that 18 per cent only 
escaped sufficient damage to cause urea retention. According to the per- 
centage of cases with renal failure, the highest mortality was, therefore, to 
be expected among our own cases. Actually, it will be noted (table 14) 
this was not so. There are, however, still other variables to consider. 


COMPLICATIONS AND MortTALITY 


The influence of a given complication upon the course of the coma in 
any given case is very difficult to estimate, even with a large experience and 
laboratory aids. Evaluation of cases in the literature is still more dif- 
ficult. Infection is an example. It may not only precipitate coma by in- 
hibiting the action of the endogenous, but as was shown by one of the 
writers (I.M.R.), it may with or without fever, completely inhibit the action 
of exogenous insulin as well.*® ** The effects of complications are not pre- 


dictable; for example, there may be no difficulty whatever even with the 


*In a publication from this clinic 18 it is stated there were 134 children. Analysis of 
the data, however, show there were 100 only of 15 years of age and under. The remainder 
were children at the time of the discovery of the diabetes, but not at the time of the coma. Oi 


these 100 cases, 43 were cases of impending coma. 
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TABLE XIV 
Showing. Relationship between Mortality and Percentage of Cases with Normal Kidney 
Function According to Urea Nitrogen and Non-Protein Nitrogen Concentrations in 
the Blood in 501 Cases of Diabetic Coma * 


Normal Kidney Function ¢ 


Number of Total Mor- 
Group of Cases Patients tality (%) 
No. % 


18.0 26.4 


130 42 32.3t 17.0§ 
eerie 54 27 50.0 15.7 
Dillon and Dyer......... 256 132 515 43.7 


* Data not available in 200 of the 701 cases of actual coma. 

+ Urea nitrogen less than 20 mg. or non-protein nitrogen less than 40 mg., per 100 c.c. blood. 

t In the whole group (impending and actual coma) among 185 cases, the kidney function 
was normal in 75—an incidence of 40.5 per cent. 

§ Does not include cases of impending coma. Including such cases, the total mortality 
was 11.9 per cent. See text. 


TABLE XV 


Showing Influence of Complications upon Mortality in 767 Cases of 
Impending and Actual Coma * 


No Complications Complications 


Clinic Deaths Deaths 
Number Number 
of cases of cases 
No. No. 
4.5 64 23.4 
208 9 4.3 58 20 34.5 
Dillon and Dyer. .... 129 32 24.8 139 &5 61.2 
Sees 25 2 8.0 100 31 31.0 
406 45 11.1 | 361 151 41.8 


* Data not available in 52 of the 819 cases. 

+ Data with respect to complications available in 266 of the 318 cases of impending and 
actual coma. Necessary data to separate impending from actual coma with respect to com- 
plications not available. 


severest forms of infection.* In general, however, complications have a 
marked effect upon mortality. This is clearly shown in table 15 in which 
are briefly summarized the experiences with 767 of the above-mentioned 
cases in which the necessary data were available.} It will be noted that the 


*The most striking reduction of the blood sugar with our new method of treating 
coma was noted in a case of a man, aged 54 years, with bilateral otitis media, bilateral pneu- 
monia, bilateral phlebitis and a decubitus ulcer. The blood sugar, in this case, was reduced 
from 1.110 to 0.196 per cent in 10 hours (Hosp. No. 890/38). 

Exact separation of the complicated from the uncomplicated cases in the Boston clinic 
Was not possible because of insufficient data. It will be noted that, of the 318 cases, the 
necessary information was available in 266 only. That the percentages calculated approxi- 
mate the conditions very closely is suggested from a recent statement. “In the last 100 
Consecutive cases of coma it seemed definite that in 50 the cause was breaking of diet, too 
little or no insulin, or both. There were 13 other cases in which the cause was not ap- 
Parent, but we suspect that in most of them it was diet-breaking or inadequate insulin 
dosage. In the same series of 100 cases there were 19 in which infections probably played a 
arge part in causing the acidosis.” 14 
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average mortality with complications was approximately four times greater 
than that without complications.* It is obvious, therefore, that in order to 
interpret the different mortalities of these clinics, consideration must also be 
given the percentage of complicated cases in each of these clinics. These 
are shown in table 16. It will be noted that, according to this variable alone, 


TABLE XVI 


Showing Relationship between Total Mortality and Percentage of Cases with 
Complications (767 * Cases) 


i Number of Total Mor- 
Clinic Cases tality (%) 


Dillon and Dyer......... 268 43.7 139 51.9 


125 26.4 


* Data not available in 52 of the 819 cases. 
t Includes cases of impending and actual coma. Necessary data to separate impending 


from actual coma with respect to complications not available. 


Actually this was not 


the highest mortality was expected among our cases. 
SO. 


For many years, we have taught our students at McGill University that 
death from uncomplicated diabetic coma is practically inexcusable. This, 
we believe, still holds and is clearly shown in table 17; of the 33 deaths 


TABLE XVII 
Showing Total Number of Deaths and Deaths without Complications 


Deaths Without Complications 


Total 
Clinic Deaths 


among our cases, 2 only occurred in cases of uncomplicated coma and one 
of these patients died within 10 minutes of her admission to the hospital, 
before any treatment could be given, other than the insertion of the hypo 


*It is of interest also to note that the experiences in: the Boston and Mayo clinics and 
our own were remarkably alike. The marked difference noted in the group of cases fre- 
ported by Dillon and Dyer is undoubtedly due to the types of patients these authors had to 
contend with. It should be noted that, whereas the Boston and Mayo clinics and our ow! 
have their quotas of extremely unreliable patients and those who would be reliable but are 
unable to follow the treatment prescribed, the Philadelphia General Hospital’s group 
cases consists very largely of the latter type. 


Cases with Complications 
No. | % 

| 100 | 80.0 
m 
WwW 
pe 
ce 
be 

No. 
33 2 6.1 du 

Dillon and Dyer....... 187 32 27.4 
38 11 29.0 
ver 
Sysi 
Was 
und 


re 


1421 


DIABETIC COMA 


dermic needle. The explanation of the high mortality in the group reported 
by Dillon and Dyer and in the Boston group is not known. There are, how- 
ever, a number of other variables still to be considered in the interpretation 
of the mortality from coma. 


OTHER VARIABLES 


Duration of the Coma and Mortality. The duration of the coma prior 
to treatment has a very appreciable effect upon mortality. This is clearly 
shown by our own experiences and those of Dillon and Dyer. The data 
are briefly summarized in table 18. The necessary data to adjust the mor- 
talities of the other two clinics because of this variable are, however, not 
available. 


TaBLe XVIII 
Showing Relationship between Duration of Diabetic Coma and Mortality 


Clinic Duration of coma Mortality (%) 


Less than 24 hrs. 34.3 
More “ 51.1 


Less than 24 hrs. 14.3 
28.6 


Degree of Unconsciousness and Mortality. As shown in table 1, there 
is a very definite relationship between the degree of unconsciousness and 
mortality ; with drowsiness only, our mortality was 13.3 per cent; with semi- 
consciousness, it was 16.2 per cent; with unconsciousness, but when there 
was response to painful stimuli and the eye reflex, the mortality was 53.8 
per cent ; whereas, with complete unconsciousness, the mortality was 100 per 
cent. The necessary details to adjust the mortalities of the different clinics 
because of this variable were, however, not available. 

Blood Pressure and Mortality. Diabetic coma, when severe and of long 
duration, generally results in vasomotor collapse. In table 19 are, therefore, 


TABLE XIX 
Showing Relationship between Systolic Blood Pressure and Mortality in Diabetic Coma 


Mortality 


Systolic blood pressure 


(mm. Hg) (%) 
Over 90 mm. 11.5 
Under 90 “ 53.8 


very briefly summarized the relationship noted in our cases between the 
systolic blood pressure and mortality. It will be noted that the mortality 
Was, approximately, five times as high when the systolic blood pressure was 
under 90 mm. Hg than when it was above this level. The necessary data 
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to compare our experiences with those of the other clinics and thus to adjust 
the mortalities according to this variable also were not available. 

Blood Sugar and Mortality. It was shown that the mortality of diabetic 
coma is influenced to some extent by the height of the blood sugar (tables 
9 and 10). The blood sugar data of three only of the four clinics were 
available. Adjustment of the mortalities on this basis, however, does not 
appear to be necessary, since the blood sugars of over 1.000 per cent ac- 
counted, approximately, for the same percentage of cases in each group. 
Thus: 


Blood sugars greater 


Clinic than 1.000 per cent 
2 ae “ee 


ae 


Leukocytosis and Mortality. The cause of leukocytosis in diabetic 
coma is not known. It may, however, be further increased by conditions 
which, per se, can result in an increase of the white cell content of the blood 
—infection, etc. Dillon and Dyer ** found no relationship between their 
mortality and the degree of leukocytosis. Statistically, however, according 
to our data, there appears to be some relationship. This is shown in table 
20. It is of interest to note that when the cases were divided into three 


TABLE XX 
Showing Relationship between Degree of Leukocytosis and Mortality in Diabetic Coma 


Mortality (Per cent) 


Whole group With infection Without infection 
~25,000 17.0 17.9 12.5 
25,001-—50,000 15.8 13.3 25.0 
50,001 + 33.3 53.3 No cases 


large groups and then into (a) those with infection and (b) those without 
infection, no cases without infection were found with cell counts of over 
50,000. 

Other Factors. Adjustment of the mortalities of these clinics was com- 
plicated by a number of other variables. Every clinic, for example, has its 
deaths which are not chargeable to any form of treatment. These include 
the deaths which occur within a few minutes after admission of the patient 
to the hospital before it is possible to institute the necessary measures lor 
circulatory collapse. They also include the deaths resulting from the asso- 
ciated condition (gangrene, etc.) days, weeks and months after conrplete 
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recovery from the coma. Among our 33 deaths, there were 16 such cases. 
Excluding such cases which are not chargeable to any form of treatment 
of coma, our mortality was 13.6 only—17 deaths among 125 cases—in spite 
of the high average duration of the coma, the high incidence of adults, the 
high incidences of complications and renal failure. The necessary data to 
adjust the mortalities in all of these clinics because of this variable were, 
however, not available. 


SUMMARY 


Crude death rates—deaths expressed in percentages of total number of 
cases without due consideration of the many variables which are known to 
influence the mortality from coma—though interesting as isolated statements 
of facts are of very limited significance. They afford no indication of the 
degree of success with the method used for the treatment of the coma. As 
was shown, none of the mortalities of the four clinics investigated is, there- 
fore, comparable with that of another; none indicates the degree of success 
with the treatment used. 

The more important factors which must be taken into consideration in 
the interpretation of mortalities from diabetic coma include (1) the clinical 
criteria for the diagnosis of coma, (2) the level of the CO, combining power 
of the blood plasma, (3) age, (4) the duration of the coma, (5) the degree 
of unconsciousness, (6) the blood pressure, (7) the degree of renal im- 
pairment, and (8) the associated conditions or complications other than 
renal failure which can, per se, cause death. Other, but less definite, va- 
riables appear to be the concentration of sugar in the blood and the degree of 
leukocytosis. 


A QUANTITATIVE INDEX FOR ESTIMATION OF SEVERITY OF COMA IN 
DIABETES 


In view of the above observations, an attempt was made to find a quanti- 
lative method for the estimation of the degree of severity of the coma in 
any given case, so that, in the future, the mortalities with any given method 
may be compared with those of another with a reasonable degree of ac- 
curacy. Encouragement was found in the experiences of life assurance 
companies and in medicine in general. As is well known, life assurance 
companies “‘ rate” their applicants according to a number of generally ac- 
cepted “impairments ”’—age, body weight (percentage of excess weight, 
degree of underweight), occupation, habits, etc.; that is, they evaluate their 
isk quantitatively. Medicine, in general, is also—though very slowly— 
coming quantitative. Quantitative determination of the degree of hyper- 
thyroidism from the basal metabolic rate is one example. Quantitative 
measurement of the degree of control of diabetes ** is another. That the 


t 


mortality among our cases of coma. 


TABLE XXI 


BAsis OF SEVERITY INDEX 


Calculation of Severity Index 
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Severity Index to be reported here will permit comparison of experiences of 
one clinic with those of another with a reasonable degree of accuracy and 
thus afford a means of evaluating different methods cf treatment in the 


future will be shown in a number of ways. 


It would require a large number of additional tables to demonstrate the 
development of the Severity Index to be reported here. 
brevity, these are omitted. Briefly, to each of the above-mentioned variables 


was assigned a number of values and the latter were correlated with the 
Thus (table 21) since a relationship 


For purpose of 


Rating 
Factor 
2 3 
Duration of coma (hours)....... -12 13-24 25-36 
Degree of unconsciousness.......| Drowsy Semi- | Unconscious 
conscious | but response 
to pain * 
Coffee ground vomitus......... Present 
Blood pressure (systolic)........ 89-80 79-70 69-60 
Plasma carbon dioxide combining 
19-16 15-12 11- 8 
Blood urea nitrogen (mg. per 
Associated conditions: f.........| Very mild Mild Moderately 
severe 


51-70 71+ 
37-48 494 
Completely 
unconscious 
59--50 49— 
7- 4 3- 
51-60 61+ 
Severe Very 

severe 


Clinical Stage 


Severity I 


* Elicited by touching conjunctivae. 


values were assigned to this variable. 


t Include only acute conditions capable of causing death independent of the coma. 


ndex 


was found between the duration of the coma and mortality, five different 
To a duration of 12 hours or less, 
the value assigned was one; a duration of 13 to 24 hours was given a value 


of 2; a duration of 25 to 36 hours was given a value of 3, etc. 
It will be noted a number of variables—blood sugar, leukocyte count, 
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ete.—are not included in this Index. Though a relationship was found be- 
tween these variables and mortality, they were omitted because the correla- 
tion was not sufficiently positive. The data also showed that exceptions 
could be taken to any of the variables when used to the exclusion of all 
others; none was found to be a reliable index, per se. The CO, combining 
power of the blood plasma was the most striking example of this fact. The 
combined use of all of these variables according to the method shown in 
table 21, however, resulted in an index of severity far superior to the general 


clinical impression as a guide. This is clearly shown in tables 22 and 23 in 


TABLE XXII 


Showing Relationship between Severity Index and Mortality in Diabetic Coma 


= 
Deaths 


Severity Index Number 


- 5 


TABLE XXIII 


Showing Relationship between Clinical Impression of Severity and Mortality in Diabetic Coma 


Deaths 


Clinical impression 


Number 


| 
| 
| 
Total | 
| 


which mortality is correlated with the Severity Index and the clinical im- 
pression. 


CALCULATION OF SEVERITY INDEX 


__The following three cases are examples to demonstrate the use of the 
different values assigned to the different variables for the calculation of the 
Severity Index: 


J 


——— 
No. | % 

| | 2 0 0 

6-10 40 2 5.0 

11-15 31 6 19.4 

. 16-20 22 11 50.0 

21+ 6 5 83.3 

| 

| $$$ 

| No. % 

4 14.3 
Moderately severe.............. 32 3 9.4 
19 13 68.4 

t 
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EXAMPLE 1: 


Factor 


2 
Degree of unconsciousness.............. Drowsy 1 
Coffee ground vomitus................. Absent 0 
Blood pressure (systolic)................110 mm. Hg 0) 
Blood urea nitrogen............... ae 15 mg. per 100 c.c. 0 


Associated condition........ .......... 


Conclusion: Mild 


EXAMPLE 2: 
Rating 


Factor 


2 
Degree of unconsciousness.............. Drowsy 1 
Coffee ground vomitus................. Present 3 
Blood pressure (systolic)................ 108 mm. Hg 0 
18 vols. per cent 1 
25 mg. per 100 c.c. 1 

0 


Upper respiratory tract infection 


Associated condition................... 


Severity Index......... 
Conclusion: Moderately severe 


EXAMPLE 3: 


30 hours 3 
Degree of consciousness................ Semi-conscious 2 
Coffee ground vomitus................. Absent 0 
Present 3 
Blood pressure (systolic)................ 55 mm, Hg 4 
Blood urea nitrogen.................... 40 mg. per 100 c.c. 2 
Associated condition................... Lobar pneumonia 3 

24 


Severity tadex . 
Conclusion: Very severe 


SUMMARY 


The incidence of diabetic coma is still high, in spite of the presently- 
available methods for its prevention. 

The mortality from diabetic coma still appears to be very high in spite 
of the presently-available methods for its treatment. 

The best indication of the value of any given form of treatment for 
diabetic coma is the influence of that treatment upon mortality. An attempt 
was, therefore, made to compare the results of our new method of treatment! 
with the methods presently in use. Analysis of the data, however, showed 
that none of the mortalities reported by the different clinics investigated 1s 
comparable with our own or with those of any other clinic, because of the 
use of different clinical criteria and different laboratory criteria for diag- 
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nosis and, also, because of failure to record all of the variables which are 
known to influence the mortality from coma. It is shown that none of the 
mortalities reported indicates the degree of success with the treatment em- 
ployed. The variables which must be considered in the interpretation of 
mortalities from diabetic coma are discussed. 

A quantitative index for estimation of the severity of diabetic coma and 
thus for evaluation of different methods of treatment in the future is 
reported. 


This work was done with the aid of a Grant from Mr. J. C. Newman, President, and 
Mr. Julian C. Smith, A Governor, of The Montreal General Hospital. 
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THE CLINICAL SIGNIFICANCE OF PUNCTATE 
BASOPHILIA IN THE ERYTHROCYTE * 


By Ernest H. Fatconer,} M.D., C.M., F.A.C.P., 


San Francisco, California 


THE purpose of this study was to evaluate the clinical significance of 
punctate basophilia by estimating the number of such cells per million ery- 
throcytes in the blood films of persons with widely varying states of health. 
The need for some definite standard became apparent from reports, made 
by an unusually careful laboratory technician, which showed the frequent 
appearance of punctate basophilia in the routine blood smears of office 
patients. Also, my interest had been stimulated during the past several 
years by observations on patients in the hematologic clinic of the University 
of California, showing punctate basophilia to be present in conditions quite 
apart from lead absorption and lead intoxication. 

Our findings raised the following questions concerning the clinical sig- 
nificance of punctate basophilia, or stippling, as it is frequently termed : 


(1) To what extent and how frequently does punctate basophilia occur 
in apparently normal individuals ? 
(2) How frequently is it found in the ‘ 


general run ”’ of office patients, 


who have no obvious history or findings indicative of lead absorption? Is 
it present in such patients to a greater degree than in normal individuals? 

(3) Can punctate basophiles be considered to any extent specific for lead 
absorption or lead intoxication ? 


A search of the literature for an answer to these questions discloses such 
marked variation of opinion that it is not possible to reach any clear-cut 
conclusion. Price-Jones* maintains that punctate basophilia may occur 
in healthy persons, that it is always present in embryonic blood, and that it 
is found in the blood ef newborn children and animals. He states that the 
phenomenon occurs in malaria, pernicious anemia, and secondary anemia 
from toxic infectious (tuberculosis, pneumonia, enteric fever, malignant 
disease, etc.) He believes that in post-hemorrhagic conditions punctate 
basophilia occurs less frequently, although in gastric hemorrhage where 
blood is digested and the products of destruction of blood-cells are absorbed 
in the system, stippled cells are often found in great numbers. Price-Jones 
mentions an extreme degree of basophilia found in an alcoholic patient with 
anemia, due to hematemesis. Nageli* is reported to have found stippling 

* Delivered before the American College of Physicians, New York City, April 7, 1938. 

a son the Department of Medicine, University of California Medical School, San 

This work was supported in part by a grant from the Christine Breon Fund. 


+ With the technical assistance of Lorena J. Edrington. 
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in his own red blood cells for 30 days following a meal of black pudding, 
“Genuss von Blutwurst.”’ 

Various authors investigating the occurrence of punctate basophilia 
in the blood smears of normal subjects have reported conflicting findings, 
E. W. Brown * stated that, using Wright’s stain, no evidence of basophilic 
stippling was found in any of the blood smears from 55 apparently normal 
persons. Mayers* examined blood films from 250 normal persons and 
found one cell showing punctate basophilia. In this study, a special eosin 
methylene-blue stain was used, and the films fixed in methyl-alcohol. Kogan 
and Smirnowa® studied individuals not working in lead industries and 
could find no instance of punctate basophilia except in association with 
anemia. They likewise fixed films in methyl alcohol and used a methylene- 
blue stain. Davidson and his associates *® at Aberdeen University, using 
Leishman’s stain, examined many blood films from patients attending the 
blood clinic, and found punctate basophilia very rarely except where the 
degree of anemia was severe. McDonald‘ quotes Duhig as having found 
stippled cells in 43 per cent of 100 supposedly normal children. Lane* 
found punctate basophilia in approximately 50 per cent of 223 normal con- 
trols. Of this group, 65 who were students had counts of from 100 to 1,000 
stippled cells per million red cells, and the counts of three were as high as 
2,000; 155 manual workers ran higher counts: 21 from 1,000 to 2,000, and 
three above 2,000 punctate cells per million red cells. Lane calls attention 
to the desirability of a quantitative standard in estimation of punctate baso- 
philia. W. T. Nelson * of Australia, using a ‘‘ Seidentopf change-over con- 
denser ’”’ and dark-field illumination, found stippling of the red blood cells 
in 85 per cent of a group of “ apparently healthy indoor workers.’”’ The 
counts ranged from 100 to 4,400 per million red cells. He studied blood 
films from another group of civil servants examined for what he terms 
“various illnesses of an everyday character,” and found, in 76 per cent, 
from 300 to 7,200 stippled cells per million red cells. In addition, he 
found a high percentage of films positive for punctate basophilia in workers 
exposed to benzol and its derivatives, and to carbon monoxide, and trini- 
trotoluene. Nelson used an alkaline methylene-blue stain recommended by 
Sellers.’° He believes the dark-field method reveals many red cells with fine 
granules that are missed by ordinary bright-field illumination. Later, Nel- 
son, Lockwood and Mackay *' examined a number of naval ratings and 
trainees. Of this group, 255 men with no history of exposure to lead had 
an average of 937 stippled cells per million red cells. In a group of 59 
men with the history of slight exposure to lead, the average number of 
stippled cells per million red blood cells was 4,335. In 41 workers in battery 
factories, the average was 14,220. Twelve of these men with lead poisoning 
had an average punctate basophile count of 36,382 per million red cells. 
Trautman ** and Schmidt ** found punctate basophilia in the erythrocytes 
of 21 per cent of 100 healthy individuals. 


( 
( 
a 
S 
W 
ar 
bl 
Py 
pu 
ph 

SI p 

fo 


PUNCTATE BASOPHILIA IN THE ERYTHROCYTE 1431 


Observations and studies have been recorded showing stippling of ery- 
throcytes to occur in workmen who have had no obvious exposure to lead. 
H. Lehmann * reported this finding in workmen exposed to cement dust, 
and confirmed his results with experimental observations on guinea pigs. 
Lehmann quotes from a report by Konrich ** who produced punctate baso- 
philia with injections of sand, brown coal and anthracite in very fine emul- 
sion. Mertenskotter,’® by injecting cement dust into rabbits, was not able 
to confirm Lehmann’s findings of punctate basophilia. Scharlau ‘‘ produced 
polychromatophilia but not punctate basophilia by the administration of coal, 
stone and cement dust. Breitburg and his colleagues ** reported the produc- 
tion of stippling by administration of arsenic; Briillowa and others ** by 
inhalations of benzine. Brocher *’ found punctate basophilia in 90 per cent 
of printers using benzol in connection with rotogravure work. Engel- 
hardt ** found punctate basophilia in a large proportion of workers exposed 
tobenzol. Stengel, White and William Pepper,” in 1902, studied the blood 
smears of 105 hospital patients with various diseases. No granules were 
found in 71 cases. Stippling was found in the smears of 34 patients with 
the following diagnoses: typhoid fever, 3 cases; valvular heart disease, 
3 cases; peritonitis, 3 cases; septicemia, 3 cases; tuberculous arthritis, 
2 cases; malaria, 2 cases; pertussis, heart disease and _ nephritis, 
lobar pneumonia and pleurisy, phthisis, malignant endocarditis, aneurysm 
and nephritis, nephritis and anemia, splenic anemia, secondary anemia, 
pseudoleukemia, chronic diarrhea, phlyctenular conjunctivitis, orchitis, 
carcinoma of stomach, lymphoma of neck, sarcoma of neck, empyema, 
osteomyelitis, 1 case each. The authors cite the following experiments: 
Strauss ** found punctate basophilia to occur in patients with atropine 
poisoning, and in rabbits and frogs poisoned with pyrodine. Kammer 
and Rohnstein ** found stippling of erythrocytes in the blood of 
rabbits on the fourteenth day of intoxication with phenylhydrazine. 
Sabrazes, Bourret and Léger ** refer to a case of fatal copper poisoning in 
which numerous cells with punctate basophilia were found. Stengel, White 
and William Pepper * found numerous stippled red blood cells in a dog 
poisoned with potassium chlorate. These cells were numerous also in the 
blood of dogs kept for many days under the influence of toxic doses of 
pyrodine. 

Teleky ** and K. B. Lehmann * are not convinced of the specificity of 
punctate basophilia as indicative of lead poisoning; they believe that this 
phenomenon is present in other conditions as well. 


EXPERIMENTAL STUDY 


Material and Technic. In order to obtain data concerning the clinical 
significance of punctate basophilia, experimental studies were made on the 
following groups of persons: 
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Group 1: Blood smears were studied from 205 apparently normal 
individuals. Brief histories were obtained from all persons in this group, 
which comprised technicians, medical students, interns and attending phy- 
sicians at the University of California Medical School. ‘The examinations 
were performed in the hematologic clinic of the out-patient department. 

Group 2: From the author’s private practice, 234 patients were selected 
because they showed punctate basophilia in routine blood films taken as part 
of the diagnostic survey of each patient. Blood smears of 400 patients had 
been examined over a period of two years. In this group, no special pre- 
liminary search for stippling had been made; in each instance it was noted 
in the routine inspection of the patient’s blood film. 

GrouP 3: Five patients with polycythemia vera and two with lymphatic 
leukemia were given lead acetate by mouth, 0.3 gm. in capsules once or 
twice daily. The patients with polycythemia were under observation to test 
the efficacy of administration of lead by mouth as a method of reducing the 
red blood cell and hemoglobin levels; and the patients with lymphatic leu- 
kemia were used as controls. Originally, one of the patients with poly- 
cythemia vera had been studied to determine the relationship between punc- 
tate basophilia and reticulocytes. The blood of patients with polycythemia 
vera does not, ordinarily, show much change in the reticulocyte level until 
the red blood cells fall below approximately 5 million, hence they seemed 
particularly suitable for such a study. The red blood cells in this patient, 
who unfortunately had severe lead intoxication because of unusual sus- 
ceptibility, did not rise above 5 million for over one year. For this reason, 
experimental studies were extended to include other patients with poly- 
cythemia vera, and accurate determinations were made of the stippled cell- 
reticulocyte ratio. Two patients attending the general medical clinic, who 
showed slight punctate basophilia, were given injections of alkaline hematin, 
intravenously and intramuscularly. 

Group 4: Blood films were studied from a group of eight patients 
working in the plant of a paint-manufacturing company at South San Fran- 
cisco; also from a group of 10 patients who had had lead intoxication and 
treatment, but in whom symptoms persisted for from six months to over 
one year after cessation of exposure (compensation involved ). 

Group 5: Patients attending the hematologic clinic who showed an 
unusual degree of punctate basophilia were studied for evidence of lead 


intoxication. 


The series of normal persons (Group 1, above; see table 1) was studied 
originally to obtain data for normal standards of red blood cells, hemo- 
globin, white blood cells (filament-non-filament ratio) and _ reticulocytes. 
At the time this work was done it was the writer’s belief that punctate baso- 
philia was not present in the erythrocytes of normal individuals. It was 
only after our experience in encountering punctate basophiles in the smears 
of office patients that a second study of the blood films of the normal group 
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was made for stippled cells. Approximately one-half hour was devoted to 
study of each film. Jenner’s stain was used, counter-stained with Giemsa’s. 
Ordinary air fixation of films was employed. This has been our routine 
procedure in the hematologic clinic for the past 15 years. The group of 
office patients was selected at random, as the films showing punctate baso- 
philia came to the attention of the technician. These blood films were 
counted later by each of us, and the average of two counts was used. Fifty 
fields of approximately 100 cells each were counted on each film. <A Leitz 
special, direct light, and a 1-12 apochromatic lens were employed, without 
the use of a special eye-piece. 

The amount of lead administered to the patients in Group 3 (see table 
3) varied considerably, since we endeavored to avoid producing the more 
severe symptoms of lead intoxication. It should be stated that none of the 
group of patients with polycythemia knew that they were taking lead. As 
soon as any discomfort arose, the dosage of one capsule, 0.3 gm. given twice 
daily, was reduced. In spite of care in this respect, two patients suffered 
definite toxic episodes, and each was confined to bed for a period of about 
two weeks. The total amounts of lead taken were somewhat as follows: 
One patient under observation for two years took 60 gm. of lead acetate 
during that period ; a second patient took 23 gm. over a period of six months, 
during which a severe toxic episode occurred; to one other patient, 20 gm. 
was the total amount administered over a period of two and one-half years. 
It is practically impossible to estimate the amount actually absorbed when 
lead is taken by mouth. 

In the two patients who were given alkaline hematin solution (table 3), 
the punctate basophilia cell counts were within the range obtained for normal 
individuals. One received 1.5 gm. of purified hematin * in normal saline 
solution, to which 0.2 per cent sodium carbonate was added, in order to 
dissolve the hematin. Amounts from 10 to 50 c.c. and concentrations from 
0.1 to 0.6 per cent were used, both intramuscularly and intravenously. The 
administration of alkaline hematin solution was continued for two months. 
The second patient received 0.6 gm. of hematin diluted to 0.6 per cent, in 
normal saline solution to which 0.2 per cent sodium carbonate had been 
added. Injections of alkaline hematin in this patient were given for a 
period of one month. 

The cases in Group 4 (see table 2) are self-explanatory. Group 5 (see 
table 4) is a small group of patients observed in the hematologic clinic, 
and one case seen in consultation. These patients represent unusual ex- 
amples of punctate basophilia; all show either a hypochromic or hyper- 
chromic, macrocytic anemia. One patient had pernicious anemia. 


RESULTS 


Table 1: The mean of 92 punctate basophilia per million red cells is 
calculated for the entire group of 205 normal individuals, 50 of whom 


* Obtained from Eimer and Amend, New York. 
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showed no stippled cells. Seventy-five per cent of the group were positive. 
The highest count for individuals in the group was 400, per million red cells, 
The granules seen in the majority of the blood films were of the fine, well- 
diffused type. Many of the films had begun to fade by the time the writer 
re-studied them for punctate basophilia, some being three years old. In the 
series of office patients, the positives showed slight to moderate anemia, 
in 80 per cent of the cases. The standard by which anemia was judged was 
a hemoglobin below 90 per cent with a red cell count of 4.5 million or under. 


TABLE I 


Mean Number of Punctate Basophilic Cells per Million Red Cells in a Series of Apparently 
Normal Individuals, and in a Series of Office Patients Grouped According to Diagnoses 


Number Number,| Number Stand- | Probable 
a of of. _—— ard error Per cent 
euene smears | positive devia- of positive 
studied cases tion mean 


Series: 
A. Normal individuals....... 205 205 155 92 93 +4.4 75 
B. Office patients........... 400 400 234 58.5 


Positive Cases among Office Pa- 
tients (Series B), Grouped by 


Diagnoses: 
1. Hypertension; cardiovascu- 
24 24 314 
39 39 215 


2. Menopause; neurasthenia. . 


3. Anemia, chronic hypochro- 
mic; splenic anemia; lym- 


| 
4. Chronic infection: focal, | 
abdominal, pulmonary, 
38 38 290 | 
5. Cirrhosis of the liver... ... 18 5 780 
6. Malignant disease, with | | 
7. Arthritis, chronic......... 18 18 | 267 | | 
8. Bismuth absorption (syph- W 
9. Nephritis, chronic........ 7 7 485 pt 
10. Diabetes; colitis.......... 16 16 160 In 
co 
sy 
gle 
A few patients with chronic hypochromic anemia had 5 million red cells per gre 
abs 


cu. mm. Two diagnostic groups of interest to the writer were those of 
chronic nephritis and cirrhosis of the liver, as the findings confirm previous 
observations made during the past 10 years. 

Table 2: Blood smears of the group of eight men exposed to lead ab- 
sorption but without symptoms, are examined once a month by the plant 
physician who makes basophile aggregation counts. Their mean count for 
punctate basophiles was 2,100 per million cells. All of the men in this group 
had been working at this same plant for over three years. 
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The next group of 10 men all had lead intoxication, but had been away 
from work and exposure for periods of from six months to over one year. 
They were all receiving compensation, because of persistence of symptoms, 
which is in marked contrast to the findings in our experimental group of 
patients (table 3), who invariably recovered from symptoms within a few 
weeks after administration of lead was stopped. The mean punctate cell 
count of 1,007 per million is somewhat higher than the finding of certain 
other investigators." Mathew,** in an extensive survey of lead workers, 
found that in some cases there was no punctate basophilia a few days after 
exposure; in others, stippling persisted for several months after exposure 
ceased. He does not mention the counts for basophilia. 


TABLE II 


Two Groups of Lead Workers: One Free of Symptoms Following Exposure; the Other with 
Symptoms Persisting after Former Lead Intoxication but Having Had no 
Exposure for the Past 6 Months to 1 Year or More 


Mean 
Number | Smears punctate 
Group of exam- Exposure to lead basophiles 
cases ined per 
million 


Workers in paint manufac- 
eee 8 8 Moderate 2,100 
Bridge workers, workers in 
battery factory, and one 
automobile finisher... ... . 10 50 None for 6 months to 1+ 1,007 
years. Moderate to heavy 
original exposure 


Table 3: This important table shows a mean punctate basophilia of 
19,950 for the group of patients with polycythemia. The scatter is quite 
wide, the standard deviation being 15,400. This is due to the fact that 
punctate basophilia counts were made over a considerable period of time, 
including intervals when these patients were not receiving lead. The 
tolerance of individual members of the group varied markedly. One of the 
control individuals (with lymphatic leukemia) was very little affected 
symptomatically by the lead administered, nor were the red cells and hemo- 
globin decreased. The punctate basophiles in the blood of patients in this 
group rose promptly and to high levels. The granules produced by lead 
absorption in the films of this group tended to be large and quite distinct 
(see plate 1). This characteristic of punctate basophilia produced by lead 
has been emphasized by other workers.* **° The mean average of counts 
taken in the interval between the beginning of lead administration and the 
appearance of symptoms, was 2,250. 

The two patients who received injections of alkaline hematin had mean 
punctate basophile counts of 5,250 and 2,092 per million red blood cells. 
These levels are much lower than the mean in our experimental lead group, 
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but one should consider the following facts: In the amounts administered, 
alkaline hematin is apparently non-toxic, as the injections produced no un- 
toward symptoms and no after-effects that could be discovered. We had 
previously injected amounts up to 1.2 gm. per kg. of body weight in guinea 
pigs, with no discernible toxic effect. On two or three occasions where 
large amounts of fluid (4 c.c.) were injected subcutaneously, necrosis of 
the skin occurred. Per kg. of body weight, the guinea pigs received 1,000 
times the dosage administered to our human subjects. Basophilic stippling 
in guinea pigs was much more marked than in either of the human subjects, 
reaching levels as high as 35,000 per million red cells. 

Our attention was directed to the basophilic stippling effect on red cells, 
of alkaline hematin during some experimental work on thrombocytopenic 


TABLE III 


Incidence of Punctate Basophilia during Experimental Administration of Lead and of Alkaline 
Hematin Solution 


Mean 
| Number 
of punctate Stand- | Probable 
. 
Number basophiles ard error 
smears 
of cases : per devia- of 
exam- ; 
: million tion mean 
ined 
red cells 


Administration of lead acetate in cap- 
sules, 0.3 gm. by mouth, to pa- 
tients with: 

1, Polycythemia vera............ . 150 19.950 15.400 +837 
Lymphatic leukemia........... 
2. Same group as above, from start 
of lead until symptoms appeared. . 7 


mw 


37 2,250 1,030 +115 


| 

Administration of alkaline hematin so- 
lution (intravenous) to: 

| 


3. Patient with cardiac disease (stip- 
pled cells, 200 per million)... . 1 
4, Elderly woman with cholelithiasis 
(stippled cells, 50 per million)... 1 


w 
= 
Nm 


purpura in guinea pigs, conducted by M. R. Leonard and myself. Wade 
Brown ** had reported that alkaline hematin possessed destructive effects on 
the thrombocytes of rabbits and guinea pigs. We were unable to reproduce 
this effect, but noted many punctate basophilic red cells following injections 
of alkaline hematin in guinea pigs. The writer used very conservative 
amounts of alkaline hematin in the experiment on the two patients above, 
in spite of the fact that this substance did not appear to be toxic to guinea 
pigs. Larger amounts would undoubtedly have produced higher stippled 
cell counts, and possibly a moderate degree of anemia as well. One fairly 
characteristic feature of the punctate basophilia produced by alkaline 
hematin, in both guinea pigs and humans, was the rapid disappearance from 
the blood stream after injections ceased. 


| | 
21 | 5,250 | 


1438 ERNEST H. FALCONER 


Table 4 records the punctate basophilic counts in patients with chronic 
diseases not complicated, or initiated, by lead absorption. Patient 3 was 
suspected of having lead intoxication. Some capsules she had been taking 
were found to contain a trace of lead, but the contents were later identified 
as being principally iron and ammonium citrate. Small doses of lead, even 
over a long period of time, would not produce such a marked degree of 
punctate basophilia without producing, in addition, definite symptoms and 
signs of lead intoxication. Also, qualitative tests for lead in this patient's 
blood and urine were negative. This patient is of further interest as one 
of the cysts of the lung showed a definite fluid level in the roentgenographic 
examination. This fluid may have been hemorrhagic and possibly contained 
products of red cell destruction, closely related to alkaline hematin solution, 


TABLE IV 
Group of Miscellaneous Patients Showing a High Degree of Punctate Basophilia 


Highest 
Number | Dura- Mean count 
Number of tion punctate punctate 
Diagnosis of smears of basophiles | basophiles 
patients | exam- | observa-} per million per 
ined tion red cells million 


red cells 


. Nutritional anemia, hypochro- 

mic; lateral sclerosis; paraplegia 1 13 4 months 2,204 9,000 

2. Chronic gastro-enteritis; extreme 

nutritional and metabolic dis- 

turbance; anemia, hyperchromic 
1 25 6 months 12,000 52,000 

3. Cysts of lungs, congenital; and 
bronchiectasis, chronic. ........ 1 9 1 month 27,000 48,600 

4. Myocarditis; achlorhydria; ane- 
mia, hypochromic............. 1 4 3 weeks 14,000 22,000 

5. Pernicious anemia; arteriosclero- 
4 years 5,000 22,000 


sis; chronic cholecystitis........ 


Its absorption into the general circulation may have caused the high degree 
of punctate basophilia. Patient 2 had a very severe anemia of the macro- 
cytic, hyperchromic type, due to a marked nutritional disturbance, somewhat 
resembling sprue. There was a marked loss of calcium from certain of the 
long bones, giving a roentgenographic picture resembling that of multiple 
myeloma. The immature red cells were very numerous and showed baso- 
philic phenomena, such as Cabot ring forms, Howell-Joly bodies, Isaac's 
bodies, polychromasia, reticulocytosis and punctate basophilia. Patient 4 
with pernicious anemia has been under observation for the past four years, 
during which time the levels of red blood cells and hemoglobin have never 
been normal, although in other respects he has made a satisfactory recovery 
under treatment with liver extract administered parenterally, and iron by 
mouth. He is an elderly individual with marked arteriosclerosis, chronic 
cholelithiasis, and chronic sinusitis with frequent acute “ flare-ups ” ol 
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the sinus infection. His blood films always show punctate basophilia, at 
times rising to a high degree as is shown in table 4. 


DIscUSSION 


What do our observations indicate as to the clinical significance of 
punctate basophilia in the erythrocytes of patients under investigation? It 
seems quite obvious that one should know the proportion of punctate baso- 
philic cells per million red cells. In view of the more recent findings ob- 
tained by other investigators,” *’ and of our own data, the standard proposed 
by Schmidt,’* ** and accepted by several German investigators,*” * is much 
too low. They consider 100 punctate basophiles per million red cells as 
indicative of lead intoxication. Schnitter,*’ and other German investi- 
gators *” * have stated that counts of 500 or more stippled cells per million 
red cells are pathognomonic for lead intoxication. This standard also must 
be far too low, if we are to accept present available data. According to our 
statistical treatment of the data in experimental lead intoxication (table 2), 
mean punctate basophilic levels between 16,000 and 23,500 per million red 
cells have a very high probability of being due to lead intoxication. As to 
basophilic stippled cell counts per se being specific for lead intoxication, 
we do not feel that scientific data support this assumption. At present 
there seems to be too much tendency among physicians to predicate a diag- 
nosis of lead intoxication on the finding of a few punctate basophilic cells 
in the blood films, especially of men exposed to industrial hazards. The 
data obtained from the alkaline hematin experiments are evidence against 
the specificity of punctate basophilia as an index of lead absorption and in- 
toxication. The effect of this agent on red blood cells suggests that hematin 
liberated in the body as the result of red cell destruction may be an important 
factor in the production of punctate basophilic granules. 


SUMMARY AND CONCLUSIONS 


1. A group of 205 apparently normal individuals had a mean punctate 
basophilia of 92 cells per million red blood cells. Another group of 234 
office patients, with widely varying clinical states, gave an average of 363 
punctate basophiles per million erythrocytes. 

2. A group consisting of five patients with polycythemia vera, and two 
controls with lymphatic leukemia, to whom lead was administered by mouth, 
had a mean of 19,950 basophilic stippled cells per million red blood cells. 
According to our data, statistically treated, this mean has a very much 
higher probability of being due to lead intoxication than to any other factor. 
Before symptoms of lead absorption appeared, this group had a mean baso- 
philic stippled cell count of 2,250 per million red cells. In a group of eight 
workers exposed to lead but free of symptoms, the average count of punctate 
basophiles was 2,100 per million red cells. A group of 10 workers with 
former lead intoxication but who had been free from exposure for periods 
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of from six months to over one year, had an average of 1,007 basophilic 
stippled cells per million red cells. 

3. After intravenous and intramuscular administration of alkaline hema- 
tin solution, two patients had average punctate basophile counts, respectively, 
of 5,250 and 2,092 per million red blood cells. Guinea pigs with larger 
doses of this substance had counts of punctate basophilia as high as 35,000 
per million red cells. As hematin is a product of the breaking down of 
hemoglobin, these findings may lead to a better understanding of the manner 
in which punctate basophilia is produced in the erythrocyte. The production 
of stippled cells by administration of alkaline hematin solution is evidence 
against the specificity of these cells as an index of lead intoxication or ab- 
sorption. Further evidence against this specificity is the high level of punc- 
tate basophilia found in the five patients listed in table 4, who had not been 


exposed to lead. 
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THE CHALLENGE OF APPENDICITIS * 
By Recinatp Firz, M.D., F.A.C.P., Boston, Massachusetts 


Att men of Harvard and of Boston, particularly, are deeply interested 
in the history of appendicitis. For at the first meeting of the Association 
of American Physicians on June 18, 1886, R. H. Fitz, a Bostonian, the 
Shattuck Professor of Pathological Anatomy in Harvard University and 
Keeper of the Pathological Cabinet at the Massachusetts General Hospital, 
read a paper entitled, ‘‘ Perforating Inflammation of the Vermiform Ap- 
pendix with Special Reference to Its Early Diagnosis and Treatment.” 
This paper was thoughtfully discussed by such distinguished internists as 
William Pepper of Philadelphia and E. G. Janeway of New York. This 
date may fairly be said to mark the birthday of the general clinical recog- 
nition of appendicitis in this country. 

Described first at a meeting of physicians, the disease soon was claimed 
by the surgeons. In the past half century but six papers on the subject of 
appendicitis have been presented at meetings of the Association of American 
Physicians, whereas in the same period of time approximately ten times as 
many papers on this topic have been read at meetings of the American Sur- 
gical Society. These figures reflect very fairly the attitude of the entire 
medical profession toward appendicitis. Almost universally, appendicitis 
has come to be regarded as a surgical ailment, a disease taught by surgeons 
to medical students and practitioners. He is a bold medical man who 
raises his head in public and claims more than a bowing acquaintance with 
disorders of the appendix vermicularis. 

It is not to be wondered at that the disease at first appeared of so great 
surgical interest for eventually the treatment is apt to be surgical rather than 
medical in nature. Naturally, therefore, surgeons have done most of the 
writing and talking about the diagnosis and treatment of appendicitis, its 
operative technic and postoperative complications, and, in fact, have done 
all in their power to make appendicitis as safe a disease as possible. They 
have accomplished a great deal. The record of the Massachusetts General 
Hospital serves well to illustrate what has taken place all over the country. 

In the early days when to take out an appendix was something of an 
adventure, but few cases were operated on and their mortality was high. 
Little by little the surgeons grew familiar with the disease, operated earlier 
and with increasing temerity, and thus succeeded in reducing to a very low 
figure the operative mortality in any large group of cases. 

During these years of improving surgical technic, however, a peculiat 
phenomenon has taken place. The total number of deaths from appendicitis 
has steadily increased. Each community with a collection of vital statistics 
duplicates the curious figures which have been observed in Massachusetts. 


* Delivered before the American College of Physicians, New York City, April 7, 1938 
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THE CHALLENGE OF APPENDICITIS 


PERFORATING INFLAMMATION OF THE VERMIFORM 
APPENDIX; 


Witn Spectra REFERENCE TO ITS EARLY DIAGNOSIS AND TREATMENT. 


By REGINALD II. FITZ, M.D., 


BUATTUCK PRUFESSOR OF PATHOLOGICAL ANATOMY IN HARVARD UNIVERSITY. 


Ir appears that even the most recent systematic writers are by no 

means agreed as to the exact relation of inflammation of the cecum 
and that of the appendix to peritonitis and perityphlitis. The vital 
importance of the timely and appropriate treatment of the disease in 
question is becoming more and more apparent. Such treatment is 
often postponed till hopeless, even if its application is at any time 
entertained. It was, therefore, to be anticipated that the critical con- 
sideration of a large number of unquestionable cases of perforation of 
the cecal appendix might serve to make prominent the features essen- 
tial for diagnosis and treatment. 

In 1834, James Copland, in his Dictionary of Practical Medicine, 
first discriminated between inflammations of the czecum, the vermiform 
appendix, and the pericaccal tissue. Isolated cases of fatal inflamma- 
tion of the appendix had been published from time to time before this 
date. Their importance did not become well recognized, however, till 
after Dupuytren’s views had been made known concerning the relation 
of the cecum to the production of what had hitherto been termed iliac 
abscess, or phlegmon of the iliac fossa. At the instigation of this 
eminent surgeon, Husson and Dance? published an article on the sub- 
ject, apparently expressing his ideas. These were subsequently per- 
sonally presented by him in his Lectures on Clinical Suryery.* 
In consequence of the interest thus aroused, Goldbeck,‘ at the sug- 


1 Vol. i. p. 277. 2 Répertoire Gen. d’Anat., etc., 1827, iv. 154. 
3 Lecons Orales de Clin. Chir., 1833, iii. 330 


4 Ueber eigenth. entz. Geschw. i. d. rechten Huftbeingegend, 1830. 


Fic. 1. Title page of the first American publication on appendicitis. 


Here, for example, the death rate from appendicitis has increased from 8.7 
per 100,000 in 1900 to 11.2 in 1936. In 1900 only 243 fatal cases of ap- 
pendicitis were recorded; in 1936 there were 490. 

It is well known that medical progress advances by cycles. The ap- 
pendicitis cycle, seemingly, began at the first meeting of the American As- 
sociation of Physicians in 1886, rotated at once from the hands of medical 
men to the surgeons who developed satisfactory operative treatment most 
skillfully ; and now at the end of half a century it revolves again to the 
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internist in the paradoxical condition that has been mentioned—a common 
disease of low operative mortality in the hands of competent surgeons but 
in spite of this each year steadily proving fatal to a large number of people. 
During the next cycle can medical men add anything to the prophylaxis or 
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Fic. 2. The history of appendicitis in the Massachusetts General Hospital. 


treatment of appendicitis by which the threat of this disease may be 
jugulated ? 

In his original description of appendicitis Fitz pointed out that the 
disease occurred most frequently among healthy, young people, especially 
males, though it might afflict persons of any age or either sex. The diag- 
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nosis in most cases was comparatively easy. Sudden, severe abdominal 
pain was the most constant first decided symptom, occasionally accompanied 
by a chill or nausea and vomiting. The temperature rarely was very high. 
If general peritonitis developed it began on the second, third, and fourth days 
after inflammation of the appendix was established. In fatal cases more 
than two-thirds died during the first eight days of the disease, and two- 
thirds of these died between the fourth and eighth days inclusive. If the 
question of operative treatment arose, such treatment should be applied early. 


APPENDICITIS IN MASSACHUSETTS 


j 


Number of Deaths e—mme 
Death Rate per 100,000 population —o=--0 


Fic. 3. Deaths from appendicitis in Massachusetts. 


If delay in operation was warranted, this delay must be maintained until 
abscess formation took place and then the abscess should be incised as soon 
as it became evident. 

The initial medical treatment essentially consisted in leaving the patient 
alone. To keep the bowels quiet was the first and last thought of the phy- 
sician. A cathartic or laxative might be demanded by the patient or his 
friends and an enema be thought desirable. It appeared that the stirring 
up of peristalsis by any means was strongly contraindicated, for such a 
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procedure might be the means of at once exciting a general peritonitis. If 
operation was decided against and recovery ensued, the bowels opened spon- 
taneously a few days after the discontinuance of the opium. Recovery 
from an attack of acute appendicitis often proceeded quickly, steadily, and 
without disturbance, the appetite and sense of well being returning long 
before the bowels were open. 

Such, in brief, were the ideas concerning acute appendicitis in the days 
fifty years ago when the disease was in its infancy. They were based on 
sound clinical judgment and common sense, and still stand the test of time. 

Appendicitis remains much as it was, a disease occurring most fre- 
quently among healthy, young adults, especially males, though it may afflict 
a person of either sex and any age. In a series of 2,600 cases recently 
treated in the Peter Bent Brigham Hospital, 68 per cent occurred in men 
and 32 per cent in women. The age distribution of these cases shows that 
nearly two-thirds were in people under 30 and that only 6 per cent occurred 
in individuals past 50. 

The overwhelming majority of the Brigham Hospital case reports are 
to be found in the surgical records. Here appendicitis has been divided into 


five groups. 


TABLE I 
A Clinical Classification of Appendicitis 
Appendicitis Cases Deaths Mortality 
61 % 


Acute with abscess.............. 


This classification merely serves to illustrate what everyone knows; the 
chief mortality from appendicitis occurs in those cases which are perforated 
and have developed general peritonitis. 

Dr. Nathaniel Faxon of the Massachusetts General Hospital has been 
kind enough to send me the number of deaths from appendicitis occurring 
in the wards of this hospital for the past three years; 1,373 cases were 
diagnosed as appendicitis and of these 23 died. Assuming that this mor- 
tality rate is not abnormal, one can estimate in round numbers from these 
figures and the reported deaths in the state, that in 1936 at least 25,000 
cases of appendicitis were treated in Massachusetts. This gives some idea 
of the prevalence of the disease and its importance as a problem in public 
health. 

The surgeons, and with much to be said on their side, blame two factors 
as chiefly responsible for the gravity of appendicitis. They claim that too 
often the disease is not recognized with sufficient promptness and that all 
too often cases before operation are mistreated with laxatives or cathartics. 
The experience of the Peter Bent Brigham Hospital bears out these claims. 
Of 65 fatal cases of appendicitis but 11 per cent were operated on within 
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24 hours of the onset of acute abdominal pain and but 37 per cent within 
the first 48 hours. No case was given the benefit of surgery within the 
first 12 hours. On the other hand, in 100 cases which recovered, 25 per 
cent were operated on within 24 hours of the onset of acute abdominal pain, 
and 50 per cent within the first 48 hours; 8 per cent received the benefit of 
surgery within the first 12 hours of the onset of symptoms. Evidently it 
is well still to be reminded that if the question of operative treatment arises, 
such treatment must be applied early to be effectual. 

The cathartic situation is equally striking. In 65 fatal cases 74 per 
cent had taken some sort of cathartic before entering the hospital, while in 
100 cases that recovered only 51 per cent had taken a laxative. Of the 
fatal cases, 31 per cent had utilized multiple laxatives like salts, enemas, and 
castor oil, combined and often repeated, whereas in the recovery group only 
13 per cent had employed such drastic treatment. Surely in the early 
management of appendicitis to keep the bowels quiet should still be the first 
and last thought of the physician. 

These remarks admittedly are trite and bring out nothing new or orig- 
inal. Every doctor recognizes that appendicitis is a common disease, that 
it must be treated early by surgery or else left to recover spontaneously, 
and that laxatives are likely to be injurious. But in spite of this general 
knowledge the deaths from the disease continue to climb. The question 
arises as to whether concerted action on the part of the medical profession 
to combat appendicitis is not indicated. Such an effort has been attempted 
in Philadelphia with some success under the stimulation of Dr. John O. 
Bower. Similar efforts might well be made in other parts of the country. 

There are at least three logical lines of attack on a public health problem 
of this nature. The first is in our medical schools. Appendicitis should be 
taught as a medical disease. More stress should be laid by teachers of medi- 
cine on the fact that it is the family doctor who almost invariably is called 
in to make the diagnosis of appendicitis and to instigate treatment. Men 
going into practice must be taught more of the life history of appendicitis 
by the internist, of its diagnosis, of its initial medical treatment, of its 
dangers. In brief, more responsibility must be placed on the shoulders of 
medical teachers to instruct future general practitioners in regard to the 
early recognition and treatment of this disease. 

Secondly, local medical societies must maintain a constant interest in 
appendicitis. Most doctors learn by repetition. The story of appendicitis 
must be repeated over and over. Apparently it can not be too strongly em- 
phasized that appendicitis as a rule is an easy disease to recognize, that it 
begins with abdominal pain and usually with very slight fever, that almost 
any acute attack of painful indigestion is likely to be appendicitis, that 
stomachaches must always be taken seriously and not be treated over the 
telephone, and that the proper time to remove the acutely inflamed appendix 
is as early as possible after the diagnosis is established. 
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Thirdly, and perhaps nowadays this is the most important line of attack, 
a campaign of popular education must be instituted. The public at large 
appears eager to learn about medical matters and willingly will read or listen 
to sensible advice. In many people’s minds there still is imbued implicit 
faith in the curative value of ‘ cleaning out the system’ in the presence of 
any indigestion. A recent analysis of the common remedies sold without 
prescriptions in 14 representative Boston drug stores to customers who 
apparently wished to treat themselves illustrates the point very clearly. No 
doubt, too, in addition to tradition, the engaging advertisements that ap- 
pear in magazines or on the air concerning laxatives and their uses are also 
a factor in their popularity. 


TABLE II 
Popular Remedies Commonly Sold in Boston Drug Stores without Prescription 
Numbers of 
Remedies Stores 

Saline Laxatives 

(Epsom Salts, Seidlitz Powders, Magnesium Citrate, etc.)...........-02-.0005 14 
Cough _— (Father John’s, Rem, Syrup of Hydriodic Acid, Syrup of White Pine, : 

ue (Cascara, Alophen Tablets, Ex-Lax, ctc.). . 12 
Mouth Washes and Gargles (Listerine, Dobell’s Solution, Alkalol, etc.)............ 9 
Things for Indigestion (Alka-Seltzer, Bisodol, Soda Mint Tablets, etc.)............. 9 
Disinfectants (ST 37, Sylpho Nathol, Lysol, Peroxide, etc.).................2+-0+: 9 
External applications for coughs and colds (Musterole, Vicks Vapor Rub, etc.)...... 9% 


Medical authorities who arrange educational programs for laymen ap- 
pear to be not enough concerned about the increasing importance of the 
appendix problem and must do something to combat the unwise use of 
laxatives. If men, women, and children can be taught to respect their 
intestines and to abandon the habit of using cathartics on the least provoca- 
tion, many unnecessary deaths from appendicitis may be prevented. 
Appendicitis, in spite of being a fashionable and well studied disease for 
more than 50 years, continues to slap our faces insultingly. It is easily 
recognized. Its treatment, on the whole, is satisfactory, yet it continues 
to kill each year an unnecessary number of people. May concerted action 
soon be taken by the American medical profession to meet the challenge 0! 
appendicitis and to relegate it to the rank where it belongs: a disease easily 
diagnosed, of no great danger, and when recognized early and submitted 
to proper treatment, readily amenable to cure. 
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THE DEVELOPMENT AND IMPORTANCE OF 
HYPERTENSION IN CHRONIC 
BRIGHT’S DISEASE * 


By Herman O. Mosentnar, M.D., F.A.C.P., and Howarp H. 
LANDER, M.D., New York, N. Y. 


THe elevation of blood pressure characteristic of chronic Bright's dis- 
ease is usually believed to occur in two ways: first, without any renal in- 
volvement whatsoever—primary or essential hypertension; second, as the 
result of renal insufficiency—secondary hypertension. 

However, the development of increased arterial tension before impair- 
ment of renal function is present, occurs commonly in cases of chronic dif- 
fuse glomerular nephritis, whose initial, dominant, often sole sign is albu- 
minuria. <A study of 124 cases shows that 36 per cent had a normal blood 


TABLE I 


Analysis of 124 Cases of Albuminuria, Due to Chronic Bright’s Disease, in Regard to the 
Development of Hypertension and Impairment of Renal Function. Attention Is Called 
tothe High Percentage of Cases in Which Hypertension Develops Independently of Diminution 
of Kidney Function 


Number of Elevation of Impairment of 
Cases Per Cent Blood Pressure Renal Function 
4 36 Normal Normal 
4 {10 19 i 8 Moderate Marked 
“| 14 11 Marked Marked 
56 20 45 {16 Moderate Moderate or none 
36 \ 29 Marked Moderate or none 


pressure, 19 per cent had an elevation of blood pressure associated with 
marked renal insufficiency, and 45 per cent had hypertension with little or 
no renal insufficiency. This analysis points to the order of events in chronic 
diffuse glomerular nephritis whose initial symptom is albuminuria, as being 
ibuminuria first, hypertension next, and finally, renal insufficiency. 

The cases of tables 2, 3 and 4 show how hypertension of marked degree 
may manifest itself in chronic Bright's disease characterized at the onset 
oly by albuminuria, even in the absence of or coexistence of no more than 
aslight degree of impairment of renal function. 

The hypertension occurring in patients with albuminuria often is the 
tause of death, as shown in tables 5 and 6. 

_ The most common sequence of events when albuminuria exists, we have 
‘ound to be: first, the evidence of hypertension followed by signs of renal 
insufficiency ; if the patient survived the effects of the increased arterial 
_ *Read before the Meeting of the Association of American Physicians, Atlantic City, 
XJ, May 3, 1938. 

tom the Department of Medicine, New York Post-Graduate Medical School and 
Hospital, New York, N. Y. 
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TABLE IV 


HERMAN O. MOSENTHAL AND HOWARD H. LANDER 


Edema B. 


Renal 
Function 


Sub-| Chol. |< 
cut. | Mg. %| 


+ 


0 240 112 
0 480 114 
0 266 146 
+ 146 
+ 188 


Bld. Mg. 


Dia-! Urea N 


84 9.3 
82 15.0 
110 17.5 
152 20.0 


For subsequent clinical course see table 5 


TABLE V 


R. K., male, aged 8 in 1920. Albuminuria (evidently acute and chronic diffuse nephritis) 
since March 1920, following mastoiditis and mastoidectomy. Rise in blood pressure about 
three years later, which increased rapidly during the following year. 


Blood Mg. “% 
Urea N 


67.2 
53.6 


40.8 


Bright 


Vomited 
Vomited 


Brighter 


Playing chess 


Very drowsy 


Convulsion 
Semi-conscious 
Stuporous 


Reading paper 


Twitching 
Bilateral kidney decapsulation 


Right hemiplegia 


Left hospital, died a few days later 


R. K. (continued). Blood pressure during last month of life—the hypertension is the 
cause of death—renal decapsulation does not relieve blood pressure—the temporary rise !" 
blood urea N following convulsion and after the operation may be due to protein destruction. 
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Urine Analysis P. | | Blood Remarks 
| | ‘cana 
Mar. | 28 | ++++4+ + Gran. 5,272] 70 mastoiditis 
4 1923 Hyal. and mas- | 
Jan. ++4+4+ + 80 toidectomy 
Sept. |20|++++| + | Gran. 
1924 Hyal. 
Feb. 19} ++++] ++ 
190144461 © | | 3,520 | 
J 
N 
Je 
19 
B. P. Ja 
Ay 
Date Remarks 
Sys. Dia. 
1924 
4-19 228 178 enti 
; 20 232 194 fF are 
21 250 210 
i 22 244 184 
23 234 178 ten 
24 210 100 con 
25 242 182 : 
26 268 188 33.2 The 
27 182 122 cen 
28 226 168 
; 29 204 152 PF of | 
30 220 162 FS 
5- 1 206 162 
f 2 202 164 the 
, 3 246 164 28.6 
4 228 156 
5 246 172 
; 6 228 174 28.0 
8 
9 200 140 
10 188 134 | 
11 188 124 
12 228 158 
13 202 158 31.8 
14 218 164 
15 200 154 
16 192 160 
17 186 162 S| 
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TABLE VI 
Clinical Course of Albuminuria: Exacerbation of Hypertension: Hypertensive Death 


i | 
Urine Analysis Edema | Blood | Remarks 
Sp Sub Chol Ec Bld. Mg. | RBC | Hb. | 
Date Alb. . | RBC Casts cut. | Me. % Sys. Ur. N | 
1929 
May | 07 + 0 0 0 232 198 | 136 38.2 4.2 69 Previously low 
protein diet. 
3 transfusions 
(total 2500 
June | 10 0 occ 0 0 43.0 4.4 80 | High protein 
diet. 
Sept. | 10} 0 0 0 0 189 | 172] 114 24.9 4.8 | 72 | Drop in B.P. 
and blood urea 
Oct. 11 + 0 0 0 188 166 | 112 22.6 5.1 86 
Dec. 08 + 0 0 0 159 168 | 112 22.2 4.5 85 
1930 
Jan. 10 + occ 0 0 158 162 | 112 17.8 4.9 85 
Apr. 09 + 0 0 0 160 156} 114 25.4 5.2 85 
July 14 rT : 0 0 159 154) 100 25.1 4.9 85 
Nov. 10 + + 0 0 165 158 | 104 24.4 5.0 80 
1931 
Feb. | 09 + 0 0 0 156 | 104 21.4 5.0 81 
July 144/106} 21.8 4.9 | 85 
a al. + Sudden rise B.P. 
Dec. | 06 | +++ + Gran. ++ 196 | 130 25.8 4.6 86 
1932 
Jan 212 | 136 Hypertensive 
Apr. 204 | 140 death, cardiac 
decompensa- 
tion, cerebral 
accident 


F.F., male, aged 43 in 1929, Albuminuria treated by low protein diet w hich apparently 
entailed anemia and diminution of renal function. A high protein diet and blood transfusions 
are followed by improvement in the anemia, renal function and blood pressure. 


tension for a sufficient period the impairment of renal function would be- 
come more marked and retention uremia then was the cause of death. 
There were some cases of albuminuria that over a period of years (36 per 
cent, table 1) did not give evidence of either hypertension or impairment 
of kidney function. 

The effect of a high protein diet in two cases is worthy of note though 
the number of observations is too few to make the conclusions anything 
more than suggestive. The patient of table 3 indulged in a low protein 
diet on his own initiative and shortly afterward suffered with anemia, edema 
and dimmed vision (albuminuric retinitis) ; a resumption of a high protein 
diet relieved all these complications and was followed by a lowering of the 
blood pressure. Similarly in another patient (table 6), when a high pro- 
tein diet replaced a lacto-vegetarian diet, there was a lowering of the blood 
pressure, a reduction of the blood urea level and a complete disappearance 
of the albuminuric retinitis. Whether or not the improvement of the al- 
buminuric retinitis in the one case, or its disappearance in the other, was 
lortuitous or could be attributed to the effect of the diet in a patient with 
anemia and no marked impairment of renal function, is an open question 
but the matter is worth further study. 

The final rapid rise of blood pressure in the case given in table 6 might 
be ascribed to a high protein diet; on the other hand, a similar increase of 
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arterial tension shown in tables 4 and 5 resulted while a restricted protein 
regime was adhered to. Attention is called to these findings because we 
do not believe that a high protein diet is a cause of hypertension. 

Two explanations suggest themselves for the comparatively early rise 
of blood pressure in chronic diffuse glomerular nephritis before distinct and 
persistent azotemia occurs: first, the hypertension may be brought about 
by a latent renal insufficiency which is not shown by the usual clinical tests 
since the latter only indicate a diminution of renal function when 50 per 
cent or more of the kidney tissue becomes inactive. Second, the progressive 
involvement of the kidneys incident to the nephritis may, through autolysis, 
produce a pressor substance akin to the “renin” which Tiegerstedt and 
Bergman * in 1898 extracted from rabbits’ kidneys. This material might 
be regarded as similar to the “ hypothetical effective substance * which Gold- 
blatt ? suggests may be produced through ischemia of the kidneys, though 
in chronic diffuse glomerular nephritis it would appear probable that the 
pressor material results from chronic inflammation and not ischemia. Au- 
tolysis of the kidney cortex, caused either by deprivation of blood supply 
to the kidney resulting from arteriosclerosis of the renal arteries, or effected 
through chronic nephritis, was proposed and enthusiastically championed 
as an explanation for arterial hypertension by H. Batty Shaw * in 1906. 


SUMMARY 


The relation of hypertension to chronic Bright's disease is a two-fold 
one. In the first place, hypertension may be primary, and the nephritis 
develop as the result of the hypertension; in the second place, the nephritis 
may be primary and the hypertension develop secondarily to it. In the lat- 
ter group of cases it has usually been assumed that death occurred because 
of renal insufficiency and uremia. The follow-up on patients with chronic 
diffuse glomerular nephritis has shown that after a period in which albumi- 
nuria was the only abnormality, there often developed a gradually increasing 
arterial tension which, in many cases, proved to be the cause of death. The 
usual order of progress in chronic diffuse glomerular nephritis with an ini- 
tial albuminuria, is, albuminuria first, hypertension next, and finally, renal 
insufficiency. It becomes evident on observation and treatment of cases 
of chronic diffuse glomerular nephritis that equal, if not more importance 
should be attributed to hypertension than to renal insufficiency as a possible 
fatal complication. 
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LIVER FUNCTION IN RHEUMATOID (CHRONIC 
INFECTIOUS) ARTHRITIS * 


By WILLIAM B. Rawts, M.D., F.A.C.P., SAMuEL Wertss, M.D., F.A.C.P., 
and VerRA L. Cottins, M.D., New York, N. Y. 


In January 1937, we’ published a preliminary report on the study of 
liver function in rheumatoid arthritis. The paper included results of the 
Azorubin S liver function test in 100 patients. It was shown that 73 per 
cent of the severe cases revealed liver dysfunction as determined by this 
method. Aware that no single test gives an indication of all the functions 
of the liver, the above findings prompted continuation of this study, using 
other liver function tests for comparison. The results obtained in 50 un- 
selected cases will be reported in this paper. 

Hippuric acid, bilirubin excretion (studies on 25 cases only), galactose 
tolerance, icterus index and albumin-globulin ratio determinations were 
selected for comparison with the Azorubin S test. Uniform conditions 
were maintained as far as possible. The following results were obtained. 


AZORUBIN S TEST 


The technic used was described in the previous paper.‘ From 15 to 30 
minutes was accepted as the normal appearance time of the dye. Shorter or 
longer periods indicated liver dysfunction in proportion to the deviation 
from the normal. In some patients the dye appeared within the normal time 
but the color was distinctly lighter than usual. This was attributed to in- 
ability of the liver to excrete the dye in concentrated form and was consid- 
ered additional evidence of liver damage. Thus there were three possible 
types of liver dysfunction by this method: (1) delayed excretion; (2) too 
rapid excretion; and (3) reduced ability to concentrate the dye. The re- 
duced appearance time is analogous to the observation of Whipple, Peightal 
and Clark * that, in patients poisoned with small doses of phosphorus, there 
isa hypersecretion of phenoltetrachlorphthalein attributed to the irritative 
effect of the phosphorus on the parenchyma of the liver. The inclusion of 
patients with reduced concentration ability makes the Azorubin S test even 
more sensitive as an indicator of liver dysfunction. 

In the present series 60 per cent showed some evidence of liver dys- 
function. The appearance time was reduced in fourteen. It was less than 
10 minutes in five cases and between 10 and 15 minutes in eleven. The 
appearance time was delayed (30 to 60 minutes) in eleven cases. The 
power to concentrate the dye was reduced in five cases. 


*Read in abstract by Dr. Weiss before the Congress on Hepatic Insufficiency, Vichy, 
France, September 16, 1937. 

From the Arthritis and Gastro-Enterological Clinics of the New York Polyclinic Medi- 
tl School and Hospital, New York, N. Y. 
1455 


in 
ve 
Se 
id 
ut 
ts 
er 
ve 
iS, 
id 
ht 
d- 
oh 
he 
u- 
ed 
ed 
tis 
tis 
at- 
nic 
ni- 
ng 
‘he 
ni- 
nal 
ses 
nice 
ble 
iol., 
ure, 


1456 WILLIAM B. RAWLS, SAMUEL WEISS, AND VERA L. COLLINS 


inaccurate. This criticism may apply also to the Azorubin S test. 


Hippuric Actp EXCRETION 


This test was described recently by Quick * and his procedure was fol- 
lowed throughout. The normal adult excretes about 3 gm. of benzoic acid 
in the form of hippuric acid in four hours. [rom 85 to 110 per cent of this 
amount is considered the normal range of excretion because of variations 
due to the size of the patient. 

Abnormal findings were noted in 31 patients (62 per cent). The ex- 
cretion was below 85 per cent in 20 (40 per cent). It was above 110 per 
cent in 11 (22 per cent). 

Theoretically, a test based on the synthesis of hippuric acid should be a 
valuable measure of liver function because it determines ability to detoxicate 
which is one of the most important functions of the liver. 

Quick * stated that the mechanism which conjugates benzoic acid with 
amino-acetic acid is probably the same as that which unites cholic acid 
with amino-acetic acid to form glycocholic acid, an important bile acid. 
The hippuric acid test also depends upon the capacity of the liver to syn 
thesize amino-acetic acid. With the increasing realization of the impor- 
tance of this substance in the physiology of muscle and perhaps other meta- 
bolic processes, any information concerning the capacity of the body to 
synthesize it should be useful clinically. Theoretically, the hippuric acid 
test, which depends upon these two important functions of the liver should 
furnish a more accurate estimate of liver insufficiency than tests depending 
upon the removal of dyes. The simplicity of the test makes it readily avail- 
able to the clinician. It has the further advantage that sodium benzoate is 
inexpensive and of such low toxicity that it can be given in the presence 
of severe hepatic damage without unfavorable effects. The test can be 
repeated frequently which makes it valuable in following the course of liver 
disease and estimating prognosis. , 

Snell and Magath ® stated that “in a large number of these tests per- 
formed at the clinic in the past two years, it has been noted that for patients 
who are not jaundiced the results closely paralleled the more familiar brom- 
sulfalein test, while in cases of hepatogenous or obstructive jaundice the 
reduction in the synthesis of hippuric acid corresponded in a general way to 
the degree of hepatic injury noted at operation or necropsy.” 


3ILIRUBIN EXCRETION 


The bilirubin excretion test was originally described by Eilbot° and 
was introduced in this country by Harrop and Barron.* The modified 
procedure of Soffer and Paulson * was used in these studies. Retention o! 
more than 5 per cent of bilirubin after four hours was regarded as abnormal. 


Klein and Levinson * pointed out that, in the bromsulphthalein test, some 
of the dye is phagocytosed by reticulo-endothelial cells, making the results 
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Positive results were obtained in 12 cases (48 per cent). This is 
slightly lower than the proportion of positive results with the hippuric acid 
and the Azorubin §S tests. Since a positive reaction represents an extremely 
small increase above normal, it is doubtful whether such a slight increase 
can be determined with sufficient accuracy. Since excretion of bilirubin 
isone of the normal functions of the liver, test of this property should be 
of more fundamental significance than tests based upon excretion of foreign 
substances, such as dyes. Soffer and Paulson * reported the results of 18 
cases in which there was slight, but clinically well-defined, liver damage. 
The bilirubin excretion test indicated dysfunction in 16 and the brom- 
sulphthalein test in only three cases. In 15 cases in which there was no 
clinical evidence of liver damage, but in which hepatic involvement was 
suspected, 12 were positive with the bilirubin excretion test but only three 
were positive with the bromsulphthalein test. \When the bromsulphthalein 
test was positive the bilirubin excretion test was always positive also. They 
attributed the increased sensitivity of the bilirubin test to the following fac- 
tors: (1) the excretory function of the liver is measured by a substance 
excreted normally; (2) the excretory function of the liver is probably the 
first to be disturbed; (3) other excretion tests are based on the power of 
the liver to selectively remove foreign substances, such as dyes, from the 
blood stream. 

Injected bilirubin is excreted in toto by the liver, except in obstructive 
jaundice, whereas dyes such as bromsulphthalein may be partially phago- 
cytosed by the reticulo-endothelial cells. 


GALACTOSE TOLERANCE TEST 


‘There is a voluminous literature on the value of this test but only seven 
(14 per cent ) of the patients in our series showed positive results (excretion 
of 2 grams or more). ‘The test does not appear to be sensitive enough to 
detect chronic or mild liver damage. 

Tumen and Bockus* compared galactose tolerance with hypoalbumi- 
nmia and suggested that the former was more significant in acute than 
chronic liver damage, while the reverse was true of the latter. Since our 
series comprised patients with possible chronic liver damage this may account 
for the small number of positive results. 

Soskin and Mirsky '® demonstrated that there were apparently three 
stages of liver damage and that the results obtained with the dextrose tol- 
trance test depend to a considerable extent upon two factors: the stage of 
liver damage; and the amount of dextrose used. They pointed out that 
‘xtrahepatic tissues can dispose of approximately 0.25 gram of dextrose 
per kilogram per hour and that the administration of less than this amount 
yields curves simulating better than normal hepatic function, while the ad- 
ministration of larger amounts of dextrose leads to an accumulation in the 
blood, simulating a “ diabetic” curve. They concluded that, under favor- 
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able circumstances, a supposedly normal dextrose tolerance curve may repre- 
sent a greater degree of liver damage than a “ diabetic’ curve and less 
damage than a supernormal curve. The unsatisfactory results with galac- 
tose tolerance in our cases may be due to similar influences. Banks and his 
co-workers *’ showed that the test was positive in 25 to 40 per cent of cases 
in which obstructive jaundice had persisted for a sufficiently long time to 
injure the hepatic parenchyma and was consistently negative in portal and 
biliary cirrhosis. Snell and Magath °® stated that “so far as we have been 
able to determine, the test has no value whatever in cases in which the pa- 
tients are not visibly jaundiced.” 


IcTERUS INDEX 


If less than 8 is accepted as the normal icterus index, 22 (44 per cent) 
of the findings were abnormal. Although this proportion approximates 
those obtained with bilirubin and hippuric acid tests, there is rather wide 
variation from normal in patients with no apparent evidence of liver dam- 
age. This cannot be attributed to experimental error because one of us 
(W. B. R.) has shown * that there is only a slight daily variation in the 
same patient and that the experimental error does not exceed 0.7. There- 
fore, the test should receive further study before it is accepted as a measure 


of liver dysfunction. 


THE ALBUMIN-GLOBULIN RATIO 


Less than 4.5 mg. of albumin per 100 c.c. of blood serum was considered 
abnormal. There was hypoalbuminemia in 34 cases (68 per cent). 

There was an abnormal A-G ratio (less than 2) in 38 cases (76 per 
cent). There was a reversal of the A—G ratio in some patients having 
normal liver function by other tests, and 8 patients with a normal A-G 
ratio showed positive results with the other tests. 

Snell ** pointed out that “one of the fairly constant effects of paren- 
chymatous hepatic disease is reduction of the albumin-globulin ratio; that 
these changes are most probably related to deficient production of protein 
by the liver, and that for this reason they may have some diagnostic and 
prognostic significance; and finally, that the serum albumin is often at or 
near a level which makes the production of ascites and edema relatively 
easy.” 
Tumen and Bockus * suggested recently that the diagnostic value of re- 
versal of the A-G ratio has been overemphasized. They concluded that 
hypoalbuminemia was the most constant change noted, that it was present 
at one time or another in every case of chronic, advanced liver disease and 
in most cases of obstructive jaundice, and that the reversal of the A—G ratio 
was not as significant or constant as the loss of serum albumin. Davis,” 
however, did not find hypoalbuminemia more frequently than a change iM 
the A-G ratio in patients with rheumatoid arthritis. 
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In the present series, reversal of the A—G ratio was even more constant 
than hypoalbuminemia and these findings were substantiated in a much 
larger, independent series of cases. Although hypoalbuminemia may indi- 
cate liver dysfunction, our findings do not indicate its superiority over the 
A-G ratio. 


COMPARISON OF THE TESTS 
Because the A-G ratio, galactose tolerance and icterus index were not 
considered reliable they will be eliminated from further discussion. The 
TABLE I 


Comparison of Liver Function Tests in Patients with Rheumatoid Arthritis 


Azorubin S ; 
Azorubin Acid Excretion Polerance 


(Mins.) (%) (% retent.) (grame) | Index Ratio 


<5 <2 <8 


Hippuric | Bilirubin | Galactose | Icterus A-G 
| 

Normals 15-30 85-110 | 


Nor.| Abnor. Ner.) 


Abnor, Nor.| Abnor. | Nor.| Abnor.| Nor.| Abnor. 


| 


Normal Azorubin S 


— 


25 
25 
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21 
29 
30 
18 
20 
15 
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21 
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‘i | | 1.2 | | 9.6 | | 1.0 
| 13 116 | 1.7 8.0 | 1.3 
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nat 11 | 67 12.6 | 1.1 | so | | 1.2 
1 | 12 «| 0 | 0.6 | | 8.2 | 2.4 | 
ent | 8 94 | 04 | 10.4 | 2.2 | 
dy ede. | 10 | 70 | 21.0 | 3.7 | 6.6 | 1.0 
- ED. | 7 | 127 | 4.0 | | 1.5 | 8.0 | 1.8 
1110 COB. | 12 | 75 | 7.0 | | 8.5 | | 0.9 
3 PB. | 13 | 114 | | 0.1 | 7.6 | | 2.0 | 
S, LB. | 14 | 71 | 1.3 | | 7.0 | | 1.5 
BSE. 120 | 0.8 | | 5.6 | | 43 
CS. | | 13° | 106 | | | 0.4 | | 7.0 | | 2.3 | 
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TABLE I—Continued 


Hippuric Bilirubin Galactose 
Acid Excretion Tolerance — 
ins, (%) (% retent.) (grams) ndaex atio 


Normals 15-30 85-110 <3 <8 >1.99 


Nor.} Abnor. .| Abnor. : .| Abnor.| Nor. Nor.| Abnor, 


Delayed Azorubin S 


0 
0.6 


Reduced Concentration of Azorubin S 
114 
78 6.4 


68 
70 


92 


Azorubin S test was positive in 60 per cent, hippuric acid in 62 per cent, 
bilirubin excretion in 48 per cent. The three tests combined gave evidence 
of liver damage in 36 (72 per cent) of the cases. Therefore, the Azorubin 
S, hippuric acid and bilirubin excretion tests were considered the most re- 
liable of the tests studied. The Azorubin S test agreed more closely with 
clinical evidence of liver damage than any other single test. 

Table 1 indicates that no single test should be used as the sole basis for 
diagnosis of liver dysfunction. It is necessary to correlate the clinical his- 
tory with the physical findings and the results of various tests. 

Only five of those patients with abnormal Azorubin S test failed to show 
abnormal findings with one or more of the other tests. In those with re- 
duced appearance time, two were negative with other tests. Lyon and 
Wirts,"® in discussing our previous paper, questioned whether the reduced 
appearance time in the Azorubin S test denoted liver damage. In the pres- 
ent study it was found that, when there was a reduced appearance time and 
reduced concentration ability, there were other indications of liver dys- 
function. In patients with delayed appearance time, all showed abnormal 
findings with one or more of the other tests. In patients with reduced 
concentration ability, only one did not show abnormal findings with other 
tests. Because of this agreement between the Azorubin S test and other 


| 
40 | 107 1.0 3.3 | 5.0 | 1.0 
35 80 1.0 8.7 0.6 
35 88 14.5 | 0.4 8.4 | 2.4 | 
40 69 21.0 3.8 | 6.6 
33 67 13.0 | 1.1 8.0 | 1.2 
i 45 59 0.6 8.9 1.2 
37 62 28.0 | 1.0 6.6 | 1.3 
41 135 0.7 5.8 
40 70 16.0 | 0.4 7.2 | 13 
40 53 | 0.8 6.6 2.4 
: 60 73 2.6 | 4.0 | 14 
| 
0.6 6.8 16 
0.4 8.3 | 13 
= | | 0.4 7.5 24 
0.2 9.1 1.5 
| 0.4 47 
| 
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evidence of liver dysfunction and the high percentage of positive results 
obtained by it, we believe the Azorubin S test is the most valuable of those 
studied. It has, however, the disadvantage of requiring passage of a duo- 
denal tube and is time-consuming. 

In addition to the tests described in this paper, the serum bilirubin, Van 
den Bergh reaction, cholesterol and cholesterol esters, urobilin and urobilino- 
gen, and phosphatase activity studies were made in a number of cases but, 
in general, no added information was obtained. This agrees, in general, 
with the findings of Snell and Magath.° 


SUMMARY AND CONCLUSIONS 


1. A high proportion of patients with rheumatoid arthritis showed evi- 
dence of liver damage as determined by the Azorubin S, hippuric acid and 
bilirubin excretion tests. The icterus index, galactose tolerance and A-G 
ratio were considered unsatisfactory. 

2. The hippuric acid test and the \—G ratio gave the highest proportion 
of abnormal findings. 

3. When the Azorubin S test showed abnormal findings, one or more 
other tests also were abnormal. 

4. Because of this agreement and because it agreed more closely with 
clinical evidence, it was considered most suitable for detecting chronic liver 


damage. 
5. Technical errors and lack of specificity in the different tests make it 


desirable that more than one test be used. 


We wish to express our thanks to Miss Santa Teti who carried out the technical studies 
of this series, and to Mr. George H. Chapman for many valuable suggestions. 
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SERUM PROTEINS IN RHEUMATOID DISEASE * 


By C. W. Scutt, Ph.D., T. F. Bacu, M.D., F.A.C.P., and Rapa 
PEMBERTON, M.D., F.A.C.P., Philadelphia, Pennsylvania 


INTRODUCTION 


CuRonic arthritics present a variety of symptoms which involve devia- 
tions from normal protein metabolism.’ ‘This is graphically evident in gout, 
one of the smaller groups of rheumatoid disease, which is characterized by 
the accumulation of urates in articular and other tissues. This local feature 
is associated with systemic evidence of an abnormal metabolism of nucleo- 
protein. The absence of this conspicuous feature in the other and larger 
groups of rheumatoid disease has diverted attention from a consideration 
of such deviations in protein metabolism as are presented by them. These 
deviations include both local and systemic features. One large group, 
namely atrophic arthritis, involves a proliferation of the synovial mem- 
brane. This pathological process necessitates an increased production or 
new formation of protein. Another large group of cases, constituted by 
hypertrophic arthritis, is marked by degenerative changes in the articular 
cartilage.” This change involves a deviation from the normal physical state 
of the conjugated protein of which cartilage is partly composed. An extra- 
articular tissue which is sometimes modified in arthritis is the nail, as shown 
by the fact that keratin, the protein component, is often relatively deficient 
in one of its parts, namely, cystine.” This is not known to be characteristic 
of any one type of chronic arthritis ‘ and is also to be observed in other 
chronic diseases.° 

General metabolic and physiological disturbances, in addition to those 
occurring within the joints, develop in arthritis coincidentally with the joint 
manifestations. Some of these extra-articular phenomena also involve dis- 
turbances from the normal course of protein metabolism. For example, 
many cases present a secondary anemia which reflects some disturbance in 
the course of normal hemoglobin and red cell production. Some cases pre- 
sent a peripheral edema which does not seem to be wholly due to circu- 
latory factors in the ordinary sense of the word.® It is conceivable that 
such an “edema ”’ may be due to a reduced colloid osmotic pressure of the 
blood, a factor which is chiefly determined by the level of the albumin of 
the plasma. This is not always the case, however, and another factor to be 
considered is an increased capillary permeability. ‘The sera of many cases 
of atrophic arthritis show high agglutinin and precipitin titers with strepto- 
cocci and chemical fractions obtained from them.’ These antibodies appear 

* Received for publication January 27, 1938. 

From Abington Memorial Hospital and The Graduate School of Medicine, University of 
Pennsylvania. 
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because of the presence of proteins having properties different from the 
serum proteins normally present.© The blood of many atrophic arthritics 
exhibits a rapid sedimentation of the red cells." This accelerated sedimenta- 
tion rate reflects a modification in the colloidal medium in which the cells 
are suspended and this is chiefly determined by the proteins of the plasma.’ 
Davis,’ and Alred-Brown and Munro’ have reported data showing that 
the sera of atrophic arthritics have decreased albumin-globulin ratios and 
that the sera of hypertrophics show some but less deviation from normal. 

If, as the foregoing considerations indicate, the disturbances in the 
metabolism of protein are significant, it becomes desirable to evaluate fur- 
ther the extent to which deviations are apparent in various types of rheuma- 
toid disease in various stages of illness, and to evaluate the probable in- 
fluences of such deviations. These considerations suggest the possibility 
that further detailed study of protein metabolism in arthritis may yield ad- 
ditional information regarding the nature of the disease. The simplest ap- 
proach to these problems may be obtained by a statistical analysis of the 
levels of various protein fractions in the blood sera of groups of rheumatoid 
patients. To this end a statistical analysis is presented of the findings ob- 
tained in the analysis of proteins in a series of 177 patients with various 
types of rheumatoid disease, 10 patients presenting a variety of other serious 


clinical conditions and 15 normals. 


MATERIALS AND METHODS 


The group of patients under observation includes both ambulatory and 
hospitalized subjects suffering from various kinds of rheumatoid disease 
and exhibiting different degrees or stages of clinical activity. The classifi- 
cation of cases is made on the basis of a comprehensive clinical study. 

Specimens of venous blood were allowed to clot, the sera separated and 
the total protein, the albumin and globulin, estimated according to the gen- 
eral method of Howe, using a micro-Kjeldahl technic.'* The data have 
been summarized in tables showing the number of cases presenting values 
in given ranges. 

The data on the levels of total serum proteins are presented in table 1. 
Total protein values ranging from 6.0 to 9.2 grams per 100 ml. have been 
arbitrarily arranged in intervals differing by 0.4 gram per 100 ml. The 
number of instances is tabulated in which various levels were encountered 
according to clinical groupings. Such a tabulation shows the frequency 
with which various values were found as well as the respective relations 
of these values to the several groups of arthritics studied. Reference to 
table 1 shows that a few patients in each group present total protein levels 
which are below those encountered in the normal subjects. However, 10 


values were found which were equal to or lower than the critical level for 
None of the patients showed edema of the degree pre- 


edema formation. 
It is further evident that no consistent deviation char- 


sented by nephrosis. 


| 
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TABLE I 


Statistical Analysis of the Levels of Total Protein in the Sera of 177 Cases of Rheumatoid 
Diseases, 10 Cases of Non-Rheumatoid Disease and 15 Normals 


Number of Cases 


Range of Total Protein Grams per 100 ml. 


Type of Cases 


To- aly 
tal |6.0-6.4/6.4- 6.816.8-7 7. 


8.8|8.8-9.2 


| 


| | 
| F|M F M|F|M/F M| F M|F |M/F M F/M 
| | —_ | —_ | —_| — i——|- 
Severe.. 48} | 13 3/4} 
(Spondylitis) . . 1(14)] | 2 5 | 1 | 6 
Atrophic Moderate. . 27 | 1 | 5/2]7 | | 
Hypertrophic....... . | 52 |-3 | 211/515 | 7 
Mixed A and H.. 134] 2 
Sypnilitic ......... 5 | 1 1 2 
Tuberculous... .. . | 2 1 | | 
| | 2 1} |1 | 
Miscellaneous Rheumatoid | | 1) 2 1 | 
* Non-Rheumatoid . . . . . Ja] Jad | 
| 15 | 1/1} 
* Severely ill patients. F—Female Subject. M—Male Subject. 


acterizes any one group, with the exception that the spondylitic cases show 
a trend toward a level of total protein higher than normal. 

An analysis of the data on the levels of albumin in the sera is shown in 
table 2. The data are arranged after the same general plan described above 


TABLE II 


Statistical Analysis of the Levels of Albumin in the Sera of 177 Cases of Rheumatoid Diseases, 
10 Cases of Non- Rhe umatoid Disease and 15 Normals 


Number of cases 


Range of albumin levels 


Type of Cases 


| 

grams per 100 ml. 
| 
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Mixed A and H. 
Syphilitic , 
Tuberculous 
Gout 

Misce llaneous Rheumatoid 
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for total proteins. Albumin values from 2.2 to 6.2 grams per 100 ml. are 
listed in 0.4 gram per 100 ml. intervals. The number of cases presenting 
values within each level is tabulated. It is evident that no clinical group 
of arthritics is characterized by a striking deviation from the normal dis- 
tribution. It may be worthy of note, however, that a considerable number 
of all groups show instances in which lower values are encountered than 
among the normals. 

A statistical analysis of the data showing the frequency of various levels 
of globulin in the sera is presented in table 3. Globulin levels ranging 


TABLE III 


Statistical Analysis of Data Showing the Incidence of Various Levels of Globulin in the Sera of 
Rheumatoid and Non-Rheumatoid Subjects 


Number of subjects 


Range of globulin levels 


Type of Cases grams per 100 ml. 


48 1} 4/4) 4/3} 1] | 1 
(Spondylitis)... .. 14 | | 4 2} 4 | 3 3 | 1 1 
Atrophic Moderate. ... 27 Ja] {3]2 4 2} 6; | | | 
Mixed A and H...... | 34 2 2 7 | 2} 2/1 | 
| 2 | 1/1] | 
Tuberculous........ 2 | | | | 
Miscellaneous | | | | 
Rheumatoid....... | | 2 1 | 1 
* Non-Rheumatoid. ..... | 10 | 1 ais | 


* Severely ill. 


from 1.2 to 5.2 grams per 100 ml. are tabulated in 0.4 gram per 100 ml. 
intervals. The number of instances in which each level was encountered 
is tabulated. A few apparently significant deviations from the normal 
range appear. The group of severe atrophic arthritics shows a large por- 
tion of cases presenting globulin levels higher than those encountered among 
normals. The group of atrophic spondylitics all show levels of globulin 
higher than normal. These figures appear more significant when com- 
pared with the group of moderate atrophic arthritics in which normal 
levels are apparent. The group of hypertrophic arthritics also presents a 
contrast to the normals though not so marked as that just mentioned. 

The ratios of albumin to the globulin in the sera are shown in table 4. 
The data are presented in the manner outlined above. The range of 
albumin globulin ratios or quotients from 0.4 to 3.4 is divided into arbitrary 
intervals differing by 0.3. The number of cases presenting values at each 
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level is tabulated. Sixty per cent of severe atrophics show values lower 
than any normal. Seventy-eight per cent of the atrophic spondylitics show 
ratios lower than any normal. This is in marked contrast to the number of 
atrophic patients with moderate involvement in which only 4 per cent show 
significantly low values. While only 7 per cent of the hypertrophics show 
ratios lower than any normal, 42 per cent of them show ratios at the lower 
limits of normal. The remaining rheumatoid groups showed little con- 
stancy of deviation from the normal range. The severely ill non-rheuma- 
toid subjects all presented significantly low albumin-globulin ratios. This 
fact is important in showing that a low albumin-globulin ratio is not to be 
regarded as pathognomonic for the atrophic arthritic. The significant fact 


TABLE IV 


Statistical Analysis of Data Showing the Incidence of Various Albumin-Globulin Ratios in the 
Sera of Rheumatoid and Non-Rheumatoid Subjects 


Number of cases 


Range of albumin-globulin ratios 


Type of Case 


Atrophic | } } | } } | 

(Spondylitis) . . | 14 | 4 
Atrophic Moderate. ....| 27 | fa] sta] 1 
Hypertrophic..........| 52 4161 161 2 131 181 2 
Mixed A and H. 34 | 1) 1 2) 1 
Syphilitic..... 5 | 1] } 1 | 1] 
Tuberculous. 2 | | | 1 | 
4 } 1 1 ge 1 
Miscellaneous | 

Rheumatoid | 1 | 2 1 

* Non-Rheumatoid 10 | 1/2 Bel im 1 | | 1 | 
Normal....... 15 1 | 3 |2 | 


* Severely ill. 


is that the severe atrophic, like some patients seriously ill with other dis- 
eases, shows evidences of a systemic disturbance in protein metabolism. 

A summary of the average levels of the protein fraction in the sera of 
the cases included in this series is shown in table 5. It is evident that the 
very seriously ill non-rheumatoid group presents the lowest average ratio, 
namely, 1.05. The atrophic spondylitics present an average ratio of 1.13 
and the group of severe atrophics 1.27. The moderate atrophics show an 
average level of 1.83 which is close to that in the normals, namely, 1.99. 
The hypertrophic arthritics show an average value of 1.70 which is inter- 
mediate between the normal and the severe atrophic group and lower than 
the moderate atrophic group. The group of mixed cases is intermediate 
between the hypertrophic and the severe atrophics, a fact which is in har- 
mony with the general clinical picture, which is likewise intermediate be- 
tween the two. The cases of gout and the miscellaneous rheumatoid dis- 


Total) 0-4 0.7 1.0 1.3 1.6 1.9 ».2 2.5 2.8 3.1 
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eases approximate the moderate group with respect to albumin-globulin 
ratio. The syphilitic and tuberculous groups more nearly approximate the 
cases of mixed rheumatoid disease. 


TABLE V 


Summary of the Average Levels of Protein Fractions in the Sera of 177 Cases of Rheumatoid 
Diseases, 10 Non-Rheumatoid Disease and 15 Normals 


Average 


Total Protein Albumin Globulin 


Type of Case 


tions 


Atrophic 


(Spondylitis) (1). . 
Atrophic Moderate... . 
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Syphilitic 
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(1) Included in the Severe Atrophic Group. 
* Severely ill. 


DISCUSSION 


Interpretation of these data requires some consideration of the factors 
which are known to play a role in the production of serum proteins. — It ts 
known that infection “* or the presence of antigenic substances of various 
kinds,’® may lead to an increase in the level of globulin fractions. The com- 
plicating influence of this factor in the present series must be considered in 
view of the fact that a large percentage of all the cases observed were at the 
time of examination, or had recently been, harboring demonstrable infective 
foci. It is also known that under conditions of chronic plasmaphoresis, 
infectious factors, and breakdown of tissue such as is involved in sterile 
abscesses, there may be interference with the production of albumin. This 
is also true of such apparently insignificant factors as the presence of viable 
yeast cells within the gastrointestinal tract."° Such agencies may in part 
account for some of the lower levels of albumin encountered. There is 4 
possibility that albumin production may also be limited not infrequently by 
inadequate dietary supplies of the necessary amino-acids.’ This role can- 
not be precisely evaluated in the present series on the basis of available data. 
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Num- | Ratio 
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100 100 100 tient No 
or- 4 - sNor- iNor- 
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|_| 
eee 121 7.79 98 | 4.36 83 | 64 
(14) (42) |(8.36)| 105 | (4.43) 84 56 
27 48 | 7.61 96 | 4.92 93 | 9? 
52 71 7.51 94 | 4.73 90 | 85 
34 59 | 7.66 96 | 4.63 88 | 77 
5 11 | 766 | 96 | 4.54 86 | 75 
| z 3 7.80 98 | 4.83 92 82 
Gout | 4 7 4 Var 92 | 4.67 88 9} 
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It appears from the figures here adduced that the several groups of 
chronic arthritics show a tendency toward a lowered albumin-globulin ratio 
(quotient). In terms of averages for the entire group as such, these dif- 
ferences are slight and might be regarded as within the normal range. 
However, reference to the figures representative of the several groups dis- 
cussed suggests that the extent of deviation from normal parallels certain 
phases of the clinical condition. For example, the group of severe atrophic 
arthritics shows a low average ratio of 1.27, whereas the moderate atrophics 
show an average ratio of 1.83. It is also to be noted that the hypertrophic 
group shows a relatively low ratio of 1.70 as compared with the moderate 
atrophics. Further reference to individual cases, which are too numerous 
to cite here, provide additional support for this generalization. 

It is interesting to observe the low ratio encountered in cases suffering 
from atrophic spondylitis (spondylitis ossificans ligamentosa). There is 
avowed difficulty in the mind of some students in accounting for the wide- 
spread calcification of the spinal ligaments in that variety of arthritis in 
which general atrophy and decalcification of osseous tissue are outstanding 
features. It is conceivable that the situation reflects influences emanating 
from the cord, and its associated roots, of either primary or secondary 
nature, 

Upon the basis of the data presented indicating significant deviations 
from normal of serum protein fractions within all rheumatic groups and 
in the light of the aforementioned observations, certain therapeutic corol- 
laries appear to be evident. ‘Thus all agents which tend to stimulate globu- 
lin production should be removed; for example, infectious foci, not only 
because of their potential as atria of bacteria but also because the dis- 
integration of tissue therein may give rise to products which may in turn 
act as antigens. Inasmuch as antigenic substances may arise from trauma- 
tized tissues, the protection of diseased articular tissues from mechanical 
trauma tends to diminish the amounts of “ foreign ’’ materials which, bv 
entrance into the economy, stimulate globulin production and interfere with 
albumin production. Again, the provision of ample supplies of the raw 
materials necessary for the production of albumin is essential in terms of 
optimal nutrition. A combination of such measures at least approximates 
the conditions most favorable for a return toward the normal equilibrium 
of the patient in terms of protein metabolism. Such considerations have 
application to a wide variety of clinical conditions. 

Another point worthy of mention in connection with the contrast pre- 
sented by the atrophic spondylitics with an average ratio of 1.13 and the 
seriously ill non-rheumatoid group with a ratio of 1.05, is that such quotients 
do not fully reveal the significance of the analytical data. These quotients 
are derived by dividing the albumin concentration by the globulin con- 
centration; viz., 4.43/3.93 and 3.70/3.53 respectively. It is obvious that 
the albumin globulin ratio (quotient) derived from albumin 4.43 and 
globulin 3.93 would still be 1.13 even if the respective values were 2.21 and 
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1.96, despite the fact that in the second instance the albumin and the globu- 
lin levels are only one-half of the former and would, therefore, be asso- 
ciated with significantly different physiological influences. These consid- 
erations suggest the desirability of using a “series expression” for the 
total protein, albumin and globulin. For convenience of clinical inter- 
pretation this may be expressed in terms of the percentages of each fraction 
with respect to normal. The average values calculated on this basis are 
summarized in table 6. Obviously this is merely a short-hand expression 


TABLE VI 
Contrast of Albumin-Globulin Ratios (Quotients) and Percentages of Normality 


Averages 


Type of Cases 
A/G Series Series T; A; G 
quotient T;A;G Per cent of Normal 


Atrophic 
129 
Moderate d 101 
Non-Rheumatoid 
Severely ill 133 
Normals 100 


Albumin (Gm. per 100 ml.) 
Globulin (Gm, per 100 ml.) 


A/G = Quotient ( 


T; A; G = Total protein (gm. per 100 ml.); Albumin (gm. per 100 ml.); Globulin 
(gm. per 100 ml.). 


Total protein _ Albumin x 100: Globulin x 


T; A; G per cent = Normal Total Prot. x 100; Normal Alb. * Normal Globulin 


and the value adopted as normal is as yet based upon too limited data to 
serve as a final standard. In spite of this short-coming such “ series per- 
centage ” values may be utilized to advantage to indicate more clearly than 
heretofore the direction and approximately the extent of the deviation of 
the various protein fractions from the normal. 


SUMMARY 


A statistical analysis of the levels of total protein, albumin, globulin and 
the albumin-globulin ratios in the sera of patients with severe atrophic 
arthritis, atrophic spondylitis, moderate atrophic arthritis, hypertrophic 
arthritis, gout, tuberculous arthritis, syphilitic arthritis and a group of 
patients seriously ill with non-rheumatoid disease shows that slight changes 
occur with respect to the total protein levels in patients with rheumatoid 
disease. A significant number of severe atrophics, hypertrophics, and 
mixed cases shows a slight reduction in the albumin levels. Severe atro- 
phics present increased levels of globulin and decreased albumin-globulin 
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ratios (quotients). Atrophic spondylitis is characterized by a higher level 
of total protein and a lower albumin-globulin ratio. 

In order of mention, mixed cases, syphilitic, tuberculous, hypertrophics, 
miscellaneous rheumatoid, gouty and moderate atrophics show deviations 
from normal. It is to be noted that whereas the average albumin-globulin 
ratio in hypertrophics is not as low as among atrophics, it is significantly 
lower than is the ratio (quotient) of health. lurthermore, while only 7 
per cent of the hypertrophics were below the lowest normal, 42 per cent of 
them were clustered around figures representative of the lowest levels of 
normality. 

These data confirm the conclusion of Davis that atrophic arthritics often 
present low albumin-globulin quotients, and agree with the observations of 
Alred-Brown and Munro that hypertrophics frequently present ratios at or 


below lower levels of normality. 7 
Expression of the levels of total protein, albumin and globulin as a series 


of numbers representative of the percentages of normal values respectively, 
is suggested as a mode of recording data on serum proteins. Such an ex- 
pression avoids the possible error of apparent normality in the presence of 
abnormal albumin and globulin fractions. 

The above data further support the view that therapeutic measures, in- 
cluding provision of an optimal supply and balance of nutrients, protection 
of inflamed or irritated tissue, removal of sources of toxemia and infection, 
are essential to any fundamental approach to arthritis, whatever the cate- 
gorical type presented. 
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FACTORS INFLUENCING THE INCIDENCE AND 
COURSE OF OTITIS MEDIA IN 
SCARLET FEVER 


By Conrap WeEsseELHOEFT, M.D., F.A.C.P., Boston, Massachusetts 


Otitis media suppurativa is the most important complication in scarlet 
fever. Its importance is due to its frequency, to the possibility of per- 
manent deafness, and to its relation to mastoiditis, sinus thrombosis, sep- 
ticemia, petrositis, and meningitis. 

At the outset, we must distinguish between the manifestations of the 
toxin, which consist of fever, vomiting, the enanthem and the rash, and 
those manifestations of the pus-forming properties of hemolytic streptococci, 
which may also give rise to fever. A middle ear abscess is one of several 


possible pyogenic complications in the course of the disease. Nor does 
this abscess materially differ in its course from that which occurs in measles, 
considered by most of us to be of virus origin. In scarlet fever, a culture 
made from the original discharge from the ear usually yields the hemolytic 
streptococci of scarlet fever,’ while in measles a culture from the original 
discharge also yields hemolytic streptococci, but not of the scarlet fever 
variety. This same fact holds true for the majority of middle ear infec- 
tions.” Furthermore, the incidence of middle ear involvement is much the 
same in measles as it is in scarlet fever, as we shall see later. Finally, it is 
important to bear in mind that the severity of otitis media in the course of 
scarlet fever varies quite as much as does the severity of the rash. 

The middle ear may become inflamed without going on to suppuration. 
Seiferth’s * observations suggest that such a simple inflammation is a com- 
mon accompaniment of the eruptive stage as part of the enanthem. Indeed, 
I have observed this myself, but rather infrequently. However, I wish to 
report that while I was immunizing one child with small doses of the toxin, 
an earache promptly developed after three of these doses, which on ex- 
amination showed redness of the drum. This child had had a simple in- 
flammation in this same ear during a cold some four months previously. 
All this has to do with the eruptive stage of scarlet fever and emphasizes 
the possibility of the existence of a simple inflammation of the middle ear 
or possibly of the drum alone. However, such simple inflammation may 
also occur during convalescence, just as a middle ear abscess may form 
during the eruptive stage. Many of these simple cases have had para- 
centeses performed, and this artificial perforation brings them into the sup- 
purative group because the terms perforative and suppurative are often 


* Presented at the New York meeting of the American College of Physicians, April 6, 
1938. From the Department of Pediatrics, Harvard Medical School, and the Haynes Me- 
morial, Massachusetts Memorial Hospitals. A synopsis of twelve unpublished articles 
dealing with this subject, based on a study of 10,000 cases of scarlet fever at the Haynes 
Memorial in conjunction with material gleaned from the literature. 
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used synonomously. ‘This source of error in our attempts to analyze sup- 
purative cases should be carefully kept in mind, especially when a hospital 
staff is zealous in incising the drum on the first symptoms of inflammation. 

A middle ear abscess may occur at any time in the course of scarlet 
fever, but the majority of cases occur after the first week, and particularly 
between the fourteenth and the twenty-first day, which is the same period 
in which we find a peak for the other suppurative complications, as well as 
for the non-suppurative complications such as nephritis, arthritis, endo- 
carditis, and purpura hemorrhagica. Furthermore, all these late complica- 
tions, whether of a suppurative character or not, bear no relation to the 
severity of the original eruption. 

In a review of reliable sources from the literature, I have accumulated 
371,778 cases of scarlet fever in which the incidence of otitis media sup- 
purativa is recorded (table 1); the average is 12 per cent. In a study of 


TABLE I 


Incidence of Otitis Media in Scarlet Fever 


Total Scarlet Developed Otitis Media 
Fever Cases Otitis Media Per Cent 


Metropolitan Asylums_ Board, 
113,618 14,222 : 


371,778 


46,343 


Haynes Memorial.............. 9,840 1,202 2.2 


10,000 cases on my own service, the incidence was also 12 per cent. Within 
the last few years, we find an incidence very close to 12 per cent reported 
from Stockholm,‘ Rome,*® Boston,® and Los Angeles.’ Thus climate, which 
plays an important rdle in the morbidity of scarlet fever, appears to exert 
no influence on the incidence per cent of middle ear involvement. 

The incidence varies in different years, and this is often attributed to 
the genus epidemicum of scarlet fever. We can see in figure 1 how the 
genus epidemicum influences these fluctuations. I made up this chart from 
the reports of the Metropolitan Asylum Boards Hospitals of London from 
1897 to 1914. You will note that the mortality rate is dropping throughout, 
in spite of wide fluctuations in the morbidity curve with a peak of 22,000 
hospitalized cases in one year. The per cent of otitis media cases fluctuates, 
but not in relation to the morbidity curve of scarlet fever. The answer 
is to be found in the influence of season. During the peaks, the majority of 
cases of scarlet fever in these years occurred between July first and the last 
of November. This freak of the genus epidemicum accounts for the lowered 
incidence of otitis. 
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Fic. 1. Relation of morbidity and mortality to otitis media per cent. M. A. B. Hosp., 
London. 1897-1914. 


I have arranged in figure 2 cases on my own service according to the 
months in which they occurred. You will see that there are fewer cases 
of scarlet fever in the summer and accordingly fewer cases of otitis. But 
the incidence of otitis media per cent—that is, the rate of otitis in relation 


Scarlet) Fever Cases _| 


150 


Otitis 


Fig. 2. Seasonal incidence of otitis media in scarlet fever. Haynes Memorial Hospital. 
Jan. 1928-Dec. 1932. 


to the number of cases of scarlet fever—is lower during the summer months. 
This chart, like the preceding one, deals with the number of patients with 
otitis. If the otitis per cent were based on the number of ears involved, 
the curve would be more marked, because bilateral cases are more frequent 
in winter. 
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The age of the patient exerts a pronounced effect on the incidence of 
otitis media. Scarlet fever is infrequent in the first year of life, but when 
it does occur the incidence of otitis media is relatively high, but not so high 
as in the second and third years. On the whole, the otitis curve follows the 
mortality curve (figure 3) with the exception of the first vears of life.“ So 
essential is this age susceptibility to otitis media in the course of scarlet fever 
that we must bear it in mind in the evaluation of other factors whenever 
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Fic. 3. Mortality per cent and otitis per cent in scarlet fever by age. Epidemic Hospital, 
Stockholm. 1901-1910. Ten thousand cases. (Holmgren. ) 


this is possible. You will see that in the second and third years of life, al- 
most half of the cases develop suppurative middle ears. Furthermore, the 
incidence of bilateral cases is greater during the early years of life. 

Figure 4 shows, in different age groups, the morbidity of scarlet fever 
beside the incidence per cent curve of otitis. This same peak that we ob- 
served in the previous chart is again in evidence as it is in charts emanating 
from Chicago,’ Diisseldorf,’’ and Warsaw." In other words, this peak is 
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always present and in this fact lies an interesting point which confutes a 
long-taught theory. If greater frequency of otitis in early life is dependent 
on the shortness and greater width of the Eustachian tube, why is the fre- 
quency less in the first year of life than in the second when the tube is 
growing longer and narrower? The vulnerability of the middle ear would 
seem to be less dependent on the length and width of the Eustachian tube 
than on other factors. 


-@ 


9-10 


Fic. 4. Otitis media in scarlet fever by ages. Haynes Memorial Hospital. (Jan, 1914- 


Dec. 1932.) 


Certain other infections superimposed on scarlet fever increase the in- 
cidence of otitis media. We should certainly expect this with common colds 
and this has been shown to be the case.’” German measles and chickenpox, 
in combination with scarlet fever, do not raise the incidence. On the other 
hand, measles in the course of convalescence of scarlet fever, increases the 
likelihood markedly and diphtheria most of all. This is interesting because 
diphtheria by itself has a relatively low incidence of middle ear abscess— 
namely, 3 per cent. But diphtheria and scarlet fever in the same patient 
give an incidence as high as 65 per cent. Holmgren* found that even the 
presence of diphtheria bacilli in the form of carriers in scarlet fever patients 
augmented the incidence of middle ear involvement. ‘This is a striking 
example of the enhancement of virulence of hemolytic streptococci through 
symbiosis. 

In table 2 we see in the first column of figures the incidence of otitis in 
the common contagious diseases, and in the second column, the incidence 
when these diseases are in combination with scarlet fever. The enhance- 
ment of virulence through mixed infections could also be shown in the 
greater number of bilateral cases."' 

Isolation of individual patients with scarlet fever (table 3) serves to 
protect them not only from the importation of mixed infections, but also 
from exposure to other strains of scarlet fever streptococci on the open ward. 
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TABLE II 
Influence of Different Mixed Infections on the Incidence of Otitis Media Suppurativa 


In Combination with 
Scarlet Fever 
Disease Alone Per Cent Otitis Per Cent Otitis 


Diphtheria 
German Measles 
Chickenpox 


TABLE III 


Isolation of Scarlet Fever Cases in Separate Cubicles Lowers the Incidence of 
Otitis Media Suppurativa 


London 1904 (Caiger) 
Stockholm 1931 (Lichtenstein) 
New York 1937 (Stimson) 


Such exposure increases the incidence of otitis media, as is shown by figures 
from London,** Stockholm,*** and more recently by Stimson * at the Wil- 
lard Parker Hospital here in New York. This is an indictment of the 
open ward treatment of scarlet fever, and yet in Stockholm where hos- 
pitalization **” of scarlet fever is required by law, it has been shown that 
the mortality has been substantially reduced by hospital care, even with the 


open ward. 
Tonsillectomy has been shown by Kaiser *° (table 4) to reduce materially 


the incidence of scarlet fever. Three per cent of the tonsillectomized chil- 


TABLE IV 


Influence of Tonsillectomy on Incidence of Scarlet Fever 
(Kaiser) 


Based on a Control Study of 4,400 Children over a Ten-Year Period 


Scarlet Fever Occurred in Tonsillectomized . 
Scarlet Fever Occurred in Those with Tonsils 


dren came down with scarlet fever in contrast to 4 per cent among those 
whose tonsils were not removed. This, of course, may be and _ probably 
should be looked upon as a difference of 25 per cent which is well worth 
while. 

Bradford ** went on to study the effect of these tonsillectomies on per- 
sons who later contracted scarlet fever. He found that those without 
tonsils had slightly less suppurative middle ears than those in whom the 
tonsils were present. The observations of Hofmann"? and Nordwall * 
fail to substantiate Bradford’s results. All three of these observers (table 
5) have taken into consideration the age of the patients, but only in Nord- 
wall’s series is the age in the two groups equalized by selection. The 
figures in the totals favor those who had tonsils. 
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TABLE V 


Influence of Previous Tonsillectomy on Incidence of Otitis Media in Scarlet Fever 


Without Otitis media | With Otitis media 
Tonsils on Tonsils on 
Admissi Ad 
— Cases | Per cent ] eer Cases | Per cent 
Hofmann, 1931........ 54 10 18.5 1,264 141 11.5 
Bradford, 1932........ 107 27 25.2 ] 426 117 27.4 
Nordwall, 1934........ 104 20 19.2 | 312 45 14.4 
A re es 265 57 21.5 2,002 303 15.1 


In my own series (table 6) where the age factor has governed the selec- 
tion of controls over the same period, it appears that the previous removal 
of tonsils—and presumably of adenoids—exerted no beneficial influence on 
the incidence of middle ear abscess or mastoiditis. It should be kept in 
mind that these two hundred children had had their tonsils removed because 
their tonsils were defective, at least we hope so, and that they might have 
had more serious troubles when they succumbed to scarlet fever if these 
defective tonsils had not been previously removed. The significance of 
this speculation is of importance in drawing conclusions from the data 
presented here. 


TABLE VI 


Influence of Previous Tonsillectomy on Incidence of Otitis Media in Scarlet Fever, Haynes 
Memorial Hospital, 1930-1938. Equalized Age Groups from 5 to 15, 
Equal Seasonal Groups, Mixed Infections Omitted 


Suppurative Surgical 
Cases Otitis Media Mastoiditis 
Per Cent Per Cent 


Without Tonsils on Admission. . 
With Tonsils on Admission.......... 


The value of tonsillectomy during the convalescence of scarlet fever is 
an entirely different matter. This subject has not been studied with suffi- 
cient care to warrant bringing before you any statistics, but the practice of 
removing very large and diseased tonsils after the third week is now well 
established as a safe procedure, which often appears to have a salutary influ- 
ence on the course of suppurating ears, as well as on other complications. 
The objections are usually from those who have had no experience with 
this procedure. 

The influence of paracentesis on the course of otitis media is not so 
great as one would expect from the textbooks. That paracentesis is of 
value for the relief of pain, for the release of pressure behind a bulging 
drum, or when an inadequate opening exists is obvious. But whether para- 
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centesis reduces the length of time of suppuration is not a simple matter to 
decide. Proof of this has been attempted ° but not in a convincing manner. 
What we are all interested in is whether paracentesis prevents extension of 
the suppurative process into the mastoid cells. Kopetzky '* has recently 
brought the level of this discussion to a higher plane. Most of the litera- 
ture on this subject consists of poorly controlled data, unconsciously manip- 
ulated to defend the value of incising the drum. Since a corollary to this 
theory is the earliest possible incision, many simple cases, which would never 
have gone on to suppuration anyway, have been incised unnecessarily and 
this has swelled the favorable results on the paracentesis side of the column. 

It has remained for Williams *° to present us with results in a study of 
29,298 cases of scarlet fever, which are of particular value, because the two 
columns are practically equal. [ven in this series, we must bear in mind 
that probably a number of drums were incised which never would have 
gone on to suppuration, and therefore should never have been classed as 
suppurative cases. 

We have here (table 7) a summary of his figures. Since every patient 
has two ears, he deals with the number of ears involved. We have prac- 


TABLE VII 


Otitis Media in Scarlet Fever; Incidence of Surgical Mastoiditis in Relation to Paracentesis. 
Based on Results in 29,248 Cases of Scarlet Fever, Philadelphia Hospital for Contagious 
Diseases. (By Permission of Horace J. Williams, M.D.) 


Number of | Number of Per Cent Number of 
Ears Mastoids Mastoids Bil. Mastoids 


Spontaneous Rupture 1,843 236 12.8 46 
Paracentesis before Rupture. ..... 1,852 194 10.4 45 
Paracentesis after Rupture 415 ae 6.5 


tically an equal number of spontaneously ruptured drums and drums which 
were incised previous to rupture. For each of these groups, there is an al- 
most equal number of bilateral mastoids, and this fact suggests an equality 
in virulence in the two groups. The difference in mastoiditis in the two 
groups is that between 12.8 and 10.4. 

If we manipulate the remaining 415 cases, which ruptured spontaneously 
and were then incised, we can bring the two figures even nearer by adding 
them to the spontaneously ruptured group, where they naturally belong, un- 
less we prefer to infer that incision after rupture is the best method, which 
is nonsense. The discrepancy in this last group lies in the fact that there 
should have been at least ten bilaterals, proving that this group comprised 
a milder type of virulence. For this reason alone, we should not add them 
to either group, because the value of Williams’s series lies in the fact that 
we have two equal numbers of ears with equal numbers of bilaterals, the 
most outstanding data on record. The difference between 12.8 and 10.4 
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must be discounted by the speculation that a number of drums were incised 
that never would have ruptured if left alone. 

The value of recognizing and operating on suppurative mastoids in the 
course of scarlet fever is of the utmost importance. It saves the hearing, 
shortens the period of isolation, and saves lives. Gowen *' attempts to dem- 
onstrate the value of paracentesis by extolling the virtues of an intern who, 
he says, was so skilled in this art that only three surgical mastoids developed 
on his three months’ service, while in the period of 10 days after his trans- 
fer, four mastoids developed. I am tempted to praise the second intern, 
who probably found the mastoids that were missed on the previous service. 
In other words, I believe that the recognition of surgical mastoiditis is of 
infinitely greater importance to the patient than early paracentesis. 

The influence of early serum treatment on the incidence of suppurative 
otitis media is another field for heated discussion, because here again opin- 
ions run strong and there are innumerable pitfalls in the presentation of 
evidence. 

We have in table 8 a summary of the results of observers who have 
made an effort to consider the various factors involved. The answer is in 
favor of the early use of serum, but with reservations, which I cannot go 
into here. 

Lichtenstein *° gives us some very valuable observations (table 9) be- 
cause they include only those otitis cases which developed after the first 
week. You will notice that in the cases not treated with serum, there were 
more cases of otitis, but fewer mastoids. So here again we should try to 
be as careful in our observations and conclusions as is the Professor of 
Pediatrics in Stockholm. 

Cod liver oil has been frequently recommended as a preventive of middle 
ear complications, but on the scarlet fever wards of the Boston City hos- 
pital *° large doses of cod liver oil concentrate administered to 500 cases 
failed to reveal any significant benefit in this respect. The same negative 
results have also been recorded from the administration of vitamin A in the 
form of carotene.** 

The influence of sulphanilamide on the incidence of otitis media is diffi- 
cult to evaluate because of the lack of material. However, Peters and 
Havard ** in London have recently reported on 150 cases treated with this 
drug and well controlled by 150 cases treated in the usual manner. The 
incidence of otitis and mastoiditis was the same in both groups. In my 
own investigations,* which you see here, the factors of age and season are 
covered as closely as possible. The usual dose for the age was administered 
by mouth during the febrile stage. The results (table 10) in this small 
series suggest a possible beneficial action on the part of the drug in pre- 
venting suppurative otitis media. There is no evidence that it prevented 
mastoiditis. The question will be raised whether the drug would not have 


* Sulphanilamide was used in this series in the form of prontylin supplied through the 
courtesy of the Winthrop Chemical Company. 


to 
of 
ly 
is 
oT 
n. 
of 
0 
d 
€ 
iS 
it 
iS. 
h 
a 
y 
0 
g 
h 
€ 
it 
4 


TABLE VIII 


CONRAD WESSELHOEFT 


Results of Serum Treatment of Scarlet Fever on Incidence of Otitis Media 


Author 


Serum 
Control 


Dick 
Chicago 


Serum 
Control 


Gordon 
Chicago 


Serum 
Control 


| 


Otitis 
Media 


Doolittle 
Seattle 


Serum 
Control 


Prinzing 
Germany 


Serum 
Control 


Toomey 
Cleveland 


Craig 
Scotland 


Serum 
Control 


Serum 
Control 


Scott 
Liverpool 


Place 
Boston 


Lichtenstein 
Stockholm 


Serum 
Control 


Control 


Serum 
Control 


Winkel 
Germany 


Serum 
Control 


Hunt 
Chicago 


Hauf 
Germany 


Stevenson et al. 


hio 


Serum 
Control 
Serum 
Control 


Serum 
Control 


Lucchesi et al. 
Philadelphia 


Serum 
Control 


500 


150 | 


225 
229 


Hoyne et al. 
Chicago 


Serum 
Control 


Wesselhoeft 
Boston 


TOTALS 


Serum 
Control 
SERUM 
CONTROL 


196 
854 
53 
207 
816 
1,853 


Otitis 
Media 
Per Cent 


6.0 


10.15 


N. B., some authors give only the otitis media per cent; thus the number of cases of otitis 
media has to be supplied. The day of the administration of the serum is an important factor. 
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1925 26 50 3 = 
1927 | 37! 221 70 
| 367 | 44 | 12.0 
1927 36 400! | 
| 100 5 5.0 
| 185 | 20 10.8 
1928 29 283 26 91 
19228 | 30 | soo| 40/1 80 
= 
1928 | 37 | 
1929 | | 132 | 12 90 | 
| — 668 73 | 11.0 
1931 14b 700 | 68 9.7 
| 350 | 46 | 13.1 
1932 38 | 266 55 | 20.6 
1933 39 gs2|} 541 61 
1,421 | 219 | 154 
1933 | 32 | 124] 22 | 477 : 
| 124 23 | 18.5 
1933 33 8 73 
Om | 84 14 17.1 
1934 | 34 7.39 
1935 35 1,930 
= 
P| 1938 549 9.6 
1,647 12.6 0 
9,237 | 8.8 
14°542 12.7 
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TABLE IX 


Epidemic Hospital, Stockholm, 1926-1929. A. Lichtenstein. Complications after First Week 
of Scarlet Fever with and without Serum 


Cases | Otitis Mastoiditis 
350 30 9 
Convalescent Serum................. 350 38 10 


Age, Season and Sex Equal in the Three Groups. 


TABLE X 
Haynes Memorial Hospital, Boston, 1936-1937. Scarlet Fever Cases without Complications on 
Admission. 100 Cases Treated with Prontylin during Febrile Stage, 100 Selected Con- 

trol Cases over Same Period without Prontylin, Average Age 10! in Each Group 


No. of | | Bilateral | | Bilateral 

Cases | Otitis Media (Otitis Media Mastoids Mastoids 
Prontylin Group...... 100 6 4 2 1 
Control Group....... 100 15 6 3 1 


Note: In the selection of the control cases alternating admissions were used as closely as 
possible but the main attempt was to select a series of cases of equal average severity on admis- 
sion and of equal average age. 


had a better chance to be of benefit if continued longer. One of the pron- 
tylin-treated cases developed later a bilateral mastoiditis and septicemia 
with a positive blood culture of hemolytic streptococci, yet this was one of 
our five scarlet fever cases with positive blood findings last year to recover 
under strenuous prontylin therapy. This experience in septicemia is very 
encouraging, but further hospital investigations are necessary before we 
can say that the drug is effective in the prevention of aural complications 


in scarlet fever.* 


1. The incidence of suppurative otitis media in scarlet fever has been 


about 12 per cent. 

2. The age of the patient exerts a profound influence on the frequency 
of this complication, its incidence being about 40 per cent in the first years 
of life, 

3. Otitis media is more frequent in winter than in summer. 

4. Diphtheria and measles when in combination with scarlet fever aug- 
ment the frequency of otitis media. 

5. Isolation lowers the incidence. 

6. While a previous tonsillectomy reduces the likelihood of scarlet fever, 
the absence of tonsils cannot be shown to lower the incidence of otitis media. 


_ *Since this paper was read the following has been published: WesseLHoert, C., and 
—s, E. C. The use of sulfanilamide in scarlet fever, New England Jr. Med., 1938, ccxix, 
7. 


| 
SUMMARY 


1484 CONRAD WESSELHOEFT 


7. Paracentesis does not materially reduce the incidence of surgical 


mastoiditis. 
8. Early serum treatment appears to have a favorable effect on the inci- 


dence of otitis media. 
9. The administration of cod liver oil concentrates to scarlet fever pa- 

tients does not materially lower the incidence of otitis media. 
10. While the administration of sulphanilamide appears to be of distinct 
. value in the event of septicemia, further hospital investigations are neces- 
sary before this drug should be recommended as a routine prophylactic 
measure for the aural complications of scarlet fever. 
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NON-GRANULOMATOUS CHRONIC ENTERITIS * 


By Davin ApcersBerG, M.D., and MicHaEL WEINGARTEN, M.D., 
New York, N. Y. 


THE diagnostic study of patients whose symptoms suggest intrinsic 
disease of the gastrointestinal tract is too often limited to a careful study 
of the esophagus, stomach, first portion of the duodenum, and colon. If 
the clinical picture is suggestive, an attempt is made to demonstrate the 
presence or absence of a tumor of the small intestine or of a non-specific 
granuloma (regional enteritis, terminal ileitis). But usually only the most 
cursory observation of the rest of the small intestine is made, incidental to 
the examination of the six-hour film, when the small bowel is frequently 
empty. Because of the failure to include a detailed study of the small in- 
testine in the routine investigation of the gastrointestinal tract, the under- 
lving cause of the symptoms of many patients, who have definite disturbances 
of the small bowel, is undiagnosed or wrongly attributed to a neurosis. 

The milder, non-granulomatous, chronic inflammatory changes of the 
small intestine have received but scant attention. The situation with respect 
to this entity is not unlike that which existed with regard to chronic gastri- 
tis until a few years ago. ‘The scarcity of pathological studies, the failure 
to properly evaluate the symptoms produced by these conditions, and the 
lack of a suitable diagnostic technic, which, in the case of gastritis, has been 
supplied by the flexible gastroscope, rugal studies, etc., have caused these 
conditions to remain undiagnosed. 

However, Porges,’ attempted to establish a clinical basis for their recog- 
nition. We believe that mild, chronic inflammatory enteritis, of non- 
granulomatous nature, occurs with great frequency and causes recog- 
nizable subjective and objective findings. The changes which occur in the 
small bowel in sprue have been described. There are, however, many pa- 
tients who have no diarrhea, who may even be constipated, and who show 
no definite evidence of vitamin deficiency whose symptoms are due to chronic 
inflammatory changes in the small bowel. 


PATHOLOGY 


Pathological studies of chronic enteritis are very few, for the disease is 
not surgical and does not have a fatal outcome. In the older writings, we 
find rare descriptions of autopsy material where the cause of death was 
extra-intestinal. In view of the pre- and postmortem changes which oc- 


cur in the gastrointestinal tract, the value of these findings is limited. In- 

filtration of the intestinal wall, of the mucosa and the muscularis are de- 
* Received for publication May 10, 1938. : . 
From the Gastro-Intestinal Service of Dr. H. A. Rafsky, Beth Israel Hospital, New 


York, N. Y. 
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scribed ; in later stages atrophy of the glands and changes in the lymphatics 
and nerve endings have been seen ( Nothnagel,* Schmidt,’ Siegmund *). 

In connection with our cases associated with alcoholism, it is interesting 
to note that a French pathologist, Ribadeau Dumas,’ described character- 
istic changes of the, small intestine in cases of chronic alcoholism similar 
to those found in the stomach. He observed edema and swelling of the 
mucosa, a spotty and streaky pigmentation, fatty degeneration of the mu- 
cosal glands, hemorrhagic erosions, and scar formations; in more severe 
cases, fibrosis of the intestinal wall. In sprue and pellagra ulcerative lesions 
have been described. 


DIAGNOSIS 


The diagnosis of chronic non-granulomatous enteritis is based on: (1) 
the history; (2) localized tenderness; (3) stool examination; (4) roentgen- 
ray findings. 

1. History: The patient complains of a feeling of heaviness and disten- 
tion in the abdomen. He is nauseated within a few hours after meals, and 
is aware of splashing, gurgling noises in his abdomen. ‘There is a sense of 
abdominal unrest due to pain which varies in intensity from mild to cramp- 
like sensations, often localized in the umbilical region. Poor appetite is a 
frequent, but not constant, symptom. Increased gas formation and flatu- 
lence are most common. Eructations and heartburn, when present, may be 
due to a coexistent gastritis. While constipation is frequent, the bowel 
movements may be regular, and occasionally there may even be a diarrhea, 
if the fat or roughage intake is excessive. 

It isa fairly common occurrence to find that a patient, in whom evidence 
of an enteritis is found, has for years been regarded as a neurotic, or else 
that he has been treated for ulcer, gastritis, chronic appendicitis, or colitis. 
Some of these patients have mild syncopal seizures or experience vertigo, 
often one to three hours after meals, probably due to mesenteric irrita- 
tion induced by overactivity of the small bowel. _Vasomotor rhinitis occurs, 
as do neuritic and arthritic pains. 

2. Tenderness is usually found to the left of the umbilicus. At times 
there may be tenderness to the right and slightly above McBurney’s point, 
when the ileum is chiefly involved. 

3. Stools are usually formed and contain large amounts of fatty acids 
and soaps. In evaluating this finding, it is important that the total daily 
intake of fat has not exceeded 80 grams, because if larger amounts of fat 
are taken even by a normal individual there will be a certain amount of 
unabsorbed fat in the stool. It is also necessary to rule out the presence of 
pancreatic disease, but in the latter case stools are characteristically more 
bulky and the fat is chiefly in the form of unsplit, neutral fat. The dis- 
turbed function of the small intestine causes incomplete digestion not only 
of fats but also of carbohydrates and proteins. The latter two undergo 
bacterial decomposition in the distal small intestine and in the colon, thus 
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giving rise to the excessive gas production and the resulting flatulence. Oc- 
casionally one may see undigested starch granules or muscle fibers in the 
stool. The urine usually shows an increased indican reaction. 

4. Roentgen-ray examination reveals two types of chronic enteritis, 
hypermotile and hypomotile. In either case, there may be irregular, 
smudged filling of the coils, and deep spasms and peristaltic contractions may 
be seen. Instead of the smooth, continuous filling normally observed, iso- 
lated coils are found, and there are variations in the contours and caliber of 
the intestinal segments. Dilated as well as narrow loops are seen. The mu- 
cosal pattern shows thickening of the markings. Frequently there are evi- 
dences of increased fluid and gas content. 

A standard technic must be followed in examining the small intestine. 
The stomach must be empty. A thick mixture of four to five ounces (120 
to 150 c.c.) of barium sulphate in water is administered. Observations, 
fluoroscopic and radiographic, are made immediately, and one-half hour 
after the administration of the barium mixture, and thereafter at one or 
two hour intervals, depending upon the rapidity of the progress of the 
meal, until the small intestine is empty. It is important that only a water- 
barium meal be given. Normally this produces a smooth filling of the in- 
testinal loops, whereas the addition of a fatty substance produces a smudged, 
intermittent filling of the loops even in a healthy individual. 

Normally at two hours after the meal, there is either no barium or a 
very slight amount of barium in the cecum. If, at two hours or sooner, 
there is a considerable amount of barium in the cecum and colon, hypermo- 
tility of the small intestine is demonstrated. 

The normal small intestine is completely empty in a maximum of eight 
hours after the meal is given. If it requires more than eight hours to empty 
the small intestine, hypomotility is present. 

Both deviations from the normal, hyper- and hypo-motility, in a patient 
with normal gastric motility indicate the presence of a functional or organic 
disorder of the small bowel. 

It is necessary to exclude the effect of drugs before interpreting the 
small intestinal picture. For example: a saline laxative may change the 
intestinal pattern and increase the motility. Morphine, on the other hand, 
has been shown by Pendergrass * to produce delayed motility and gas in the 
small intestine for 24 hours and sometimes for as long as five days. Also, 
extra-intestinal factors, such as thyroid disease, jaundice, and emotional 
disturbances, must be considered in evaluating the motility of the small 


bowel. 
The following cases illustrate the two types of chronic enteritis. 


Case Histories 


Case 1. S. F., a 34 year old white female, complained for 10 years of epigastric 
distress, bloating and distention, one to two hours after meals; appetite poor, gradual 
loss of weight from 118 Ibs. to 109 Ibs.; sick feeling and bad taste, tongue coated, 
constipation; frequent pain in the umbilical region. Distention was so marked in 
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the afternoon that she could not wear a corset. There was an occasional syncopal 
seizure at the height of her distress. She had a bowel movement twice a week. 
There was a marked inferiority complex as a result of her symptoms. 

Physical examination: Acne of face and chest. Tongue coated. Blood pressure 
110 systolic and 75 diastolic. Abdomen slightly distended and tympanitic. There 
was a point of tenderness to the left of the umbilicus and also above McBurney’s point. 
Rectal examination and proctoscopy negative. 

Laboratory data: Gastric analysis after Ewald test meal: free acid 28, total 
acidity 42. Blood count; hemoglobin 95 per cent, red blood cells 5,100,000. Urine 


Fic. 1. Hypermotile enteritis; 214 hours p.c., stomach empty, colon filled from cecum 
to splenic flexure; jejunal coils dilated, irregular contours, patchy filling; ileum, varying 
caliber of loops, spastic contractions, with dilatation above, thickening of mucosal pattern; 
ae p.c., small intestine almost empty, deep haustration of colon, which is filled to splenic 
exure. 


examination negative. Stool segmented, negative for blood; microscopically, large 
amounts of fatty soaps as crystals and globules, and of fatty acids, no mucus, occa- 
sional muscle fiber, no starch. 

Roentgen-ray: Stomach moderately ptotic, active peristalsis, normal triangular 
duodenal cap, marked hypermotility of small intestine and signs of enteritis (figure 1). 

Diagnosis: Hypermotile enteritis. 

Case 2. W. M., a 53 year old, white male, a professional bridge player, com- 
plained for several years of a continuous bloated and heavy feeling in the abdomen, 
most marked two to three hours after meals, when he felt compelled to open his 
trousers because of the distention. He felt relieved after passing flatus. He drank 
excessively of alcoholic liquors. He was constipated, usually three to four days at 
a time. His appetite was good. There was occasional belching. For the past 
year he had had a vasomotor rhinitis which was not present when his abdominal 
symptoms were not active. He also had generalized aches and pains. 

_ Physical examination: Weight 130 Ibs.; blood pressure 115 systolic and 60 dias- 
tolic. Generally hypersensitive. Heart negative; the lungs showed a basal bronchitis. 
Abdomen distended, slightly tympanitic, no tenderness. Extremities and reflexes 
normal. Tenderness over sciatic nerves. 
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Laboratory data: Urine showed indican 3 plus, otherwise negative. Gastric con- 


tents: normal acidity, no blood. Stool was hard, constipated with large amounts 
of unabsorbed fatty soaps and acids, occasional muscle fiber, no starch. 
Roentgen-ray: Stomach normal. Marked hypomotility of small intestine and 


signs of enteritis (figure 2). 
Diagnosis: Hypomotile enteritis in an alcoholic. 


Fic. 2. Hypomotile enteritis; in alcoholism: 2% hours p.c., small amount of barium 
in stomach, diffuse filling of jejunum, varying width of coils, patchy filling, thickening of 
pattern; 8 hours p.c., large amount of barium in atonic wide ileum. 


RELATION TO VITAMIN DEFICIENCY 


In the hypermotile type of chronic enteritis, the finding of undigested 
fat in the stool is easily explained by the rapid passage through the small 
bowel. But in the hypomotile group, another explanation must be sought, 
for although the food mixture is in longer contact than normally with the 
small intestinal mucosa, the same evidence of impaired fat digestion and 
absorption is found. Verzar *° offers an experimental basis for the pathol- 
ogy of absorption in the small intestine. He produced a vitamin B de- 
ficiency in animals and showed that it was accompanied by a disturbance in 
absorption of carbohydrates and fats. In animals in whom the adrenal 
cortex was removed a similar disturbance resulted. This could be corrected 
by supplying adequate amounts of vitamin B or of cortical hormone as 
the case might be. Clinically, however, little is known of the pathology of 
absorption in the small bowel. It is likely that sprue, in which the 
presence of small intestinal hypomotility, along with severe diarrhea, 
has been demonstrated by Mackie, Miller and Rhoads? and by Snell 
and Camp,” belongs in this category. The improvement in the appearance 
of the small intestine which these authors have been able to produce by 
the administration of liver extract has led us to give liver extract parenterally 
to our cases of enteritis, often with great improvement clinically and roent- 
genologically, especially in the hypomotile form. 
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Clinical experience also points to a close relationship between hypo- 
motile chronic enteritis and the deficiency diseases. We often see this form 
of enteritis in conditions which lead to vitamin deficiency, either through 
failure of intake or failure of absorption. Thus chronic enteritis may 
be seen in association with ulcerative colitis (figure 3), in chronic alco- 
holism (case 2) and in patients who have been on restricted, low vitamin 
diets for a long period of time. Such cases are seen where, due to per- 
sistence of symptoms after gastric operations, a very restricted diet has 
been taken for months or years (figure 4). 


Fic. 3. Hypomotile enteritis with ulcerative colitis. 6 hours p.c., large amounts of 
barium in ileum, spasms and dilatation, smudged pattern due to hypersecretion; [8 hours 
p.c., the distal ileum was filled]. 


Fig. 4, Hypomotile enteritis following gastro-enterostomy. 8 hours p.c., hypersecretion, 
segmentations, spastic contractions and marked dilatation of ileum, isolated loops. 


7 

f 4 ~ 
ot — = 
by 
lly 


1492 DAVID ADLERSBERG AND MICHAEL WEINGARTEN 


THERAPY 


Treatment of chronic enteritis is dietetic and medical. <A light, bland, 
cellulose-poor diet is given, in which vegetables and fruits are taken only 
as juices. Tender meats, finer cereals and starches and moderate amounts 
of fat are permitted. The medical treatment consists of mild astringents, 

such as bismuth subgallate, colloidal aluminum hydroxide preparations, 
etc. We give liver extract by injection, particularly in the hypomotile 
group, and also supply vitamins in large quantities, especially vitamin B, 
which is given parenterally because of the impaired absorption from the in- 
testine. With this regime, we have had good results, many times in pa- 
tients in whom symptoms had persisted for years in spite of numerous 
therapeutic efforts. On the other hand, it should be stressed that there is 
a great tendency to recurrence of symptoms when treatment is suspended. 
In this respect the disease resembles other chronic inflammatory disturb- 


ances of the gastrointestinal tract. 


SUMMARY 


The history, physical examination, stool microscopy, and roentgen-ray 
findings furnish sufficient criteria for the clinical diagnosis of chronic non- 
granulomatous enteritis. This form of enteritis may occur alone or in 


association with gastritis and colitis. It is frequently observed following 
{ gastric operations and as a residuum of acute intestinal disorders, and 
4 seems to be related to vitamin deficiency. 

I Careful small intestinal study of patients with unexplained digestive 
q disturbances will often reveal a chronic enteritis as their cause. 
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THROMBO-ANGIITIS OBLITERANS ASSOCIATED 
WITH DIABETES MELLITUS * 


By StanpiForD Heim, M.D., and Bayarp T. Horton, M.D., F.A.C.P., 
Rochester, Minnesota 


THouGH thrombo-angiitis obliterans is a comparatively rare disease, 
the association of this condition with diabetes mellitus is still rarer. Only 
seven cases, as revealed by a search of the literature, have been reported. 
Five of these have been seen at The Mayo Clinic, Adams ' having reported 
one in 1930 and one of us (Horton) and Allan * four in 1934. The other 
two cases were reported by Davidson * and Delbet,* respectively, but although 
both patients were males, the diagnosis in both cases, from the standpoint of 
the occlusive arterial disease, was questionable. 

Davidson’s patient was 65 years of age when first seen. Phlebitis oc- 
curred postoperatively. No information was available as to the presence or 
absence of calcification of the vessels, but the oscillometer indicated poor 
circulation even to above the level of the middle third of both thighs, where 
normal circulation was gradually approached, the left leg being more in- 
volved than the right. Delbet’s patient was 61 years old and, in addition to 
diabetes, had syphilis. Delbet’s paper gave an excellent description of 
thrombo-angiitis obliterans, but aside from this there was no reference to 
the patient’s condition. As has been said, therefore, the clinical evidence 
was not adequate in either case to establish the diagnosis. 

3ernhard,® in a study of the chemical constituents of the blood in 
thrombo-angiitis obliterans, found a few cases in which there was a high 
value for blood sugar (up to 210 mg. per 100 c.c.) and a low glucose tol- 
erance; specific reference to the condition other than this was not made. 

The present report is of five additional cases of thrombo-angiitis oblit- 
erans associated with diabetes which have been encountered at The Mayo 
Clinic from the latter part of 1932 up to December 1937. About the five 
patients previously seen at the clinic, the following additional information 
has been obtained : Adams’ patient and Horton and Allan’s patient in case 3 
have not responded to our follow-up letters. The patient in case 1 of their 
report is dead as therein recorded, but the patients in cases 2 and 4 are still 
in good condition, their diabetes being very mild and the obliterative process 
well compensated for. The patient in Horton and Allan’s case 2 has had 
no symptoms for four years and is not on a restricted diet. 


Report OF CASES 


Case 1. This patient, of Jewish descent, was 47 years of age at the time of his 
registration at the clinic on September 29, 1931. For two years, he had had inter- 
mittent claudication pain in his left leg and foot after walking six to eight blocks. 


* Submitted for publication February 4, 1938. 
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Episodes of numbness and coldness of both feet, chiefly the left, with occasional rest 
pain had been noted since November 1930. There was no history of phlebitis or 
ulcer. The patient had smoked 20 cigarettes a day for the previous five years. ‘The 
presence of the diabetes had been discovered in 1929, the value for blood sugar then 
being 166 mg. per 100 c.c., but it had been easily controlled by insulin and diet. 

On the patient’s admission to the clinic, the value for blood sugar was 120 mg, 
per 100 c.c.; there was no sugar in the urine and other laboratory tests gave negative 
results. Slight calcification of the arteries about the right ankle was revealed in a 
roentgenogram. Postural changes in color consisted of pallor of grade 3 of the left 
and of grade 1 of the right foot on elevation, whereas when dependent the left foot 
exhibited rubor, of grade 3, with very slow filling, and the right, rubor of grade 1. 
The left popliteal, dorsalis pedis, and posterior tibial vessels were occluded, but there 
was a grade 1 pulsation in the right posterior tibial artery. Arterial pulsations in 
the hands and arms and right leg were otherwise normal except in the right dorsalis 
pedis artery in which they were graded 3 to 4. Some improvement was noted in 
the circulation of the left leg following medical treatment which consisted chiefly 
of typhoid vaccine, contrast baths, postural exercises, use of a baker, and the cessation 
of smoking. 

The patient returned to the clinic on August 10, 1933, complaining of claudica- 
tion pain in his left leg after walking 100 feet and of a burning sensation in this leg 
when it was dependent for 15 minutes. Postural changes in color, however, were now 
somewhat less marked in this left foot, pallor being graded 1 to 2 on elevation, and 
rubor graded 2 on dependency; color returned partially in 15 seconds and completely 
in 50 seconds. Changes in color were absent in the right foot. Pulsations in the 
vessels of the legs were the same as at the previous examination except that the right 
posterior tibial artery was practically completely occluded. The ulnar arteries, how- 
ever, were open, grade 2. Roentgenograms of the left leg did not reveal calcifica- 
tion of the vessels. The value for blood sugar was 178 mg. per 100 c.c. The test 
for sugar in the urine gave a negative result because of a high renal threshold. 
With the glucose tolerance test, the value for blood sugar rose to 261 mg., 357 mg., 
and 244 mg. per 100 c.c. at the end of the first, second and third hours, respectively, 
with corresponding values for sugar in the urine of 0.9 gm. (1.94 per cent), 3.47 
gm. (2.70 per cent), and 2.79 gm. (2.87 per cent). The diabetes was well controlled 
by a diet consisting of 101 gm. of carbohydrate, 62 gm. of protein, and 125 gm. of 
fat. No insulin was required. The patient was last heard from September 16, 1936, 
when he reported his condition as being unaltered though generally good. 


A diagnosis of thrombo-angiitis obliterans was made by one of us ( Hor- 
ton) as well as by the late Dr. George E. Brown and by Allen Adson. 
The degree of calcification in the arteries around the right ankle was so slight 
that, had we not been critical, we would have called the roentgenograms 
negative. The diagnosis of thrombo-angiitis obliterans may be open to 
criticism, but we feel that the occlusive process in the left leg as well as in 
the ulnar arteries is much more likely to have been this than arteriosclerosis 
obliterans. The fact that the condition improved when the patient stopped 
smoking would tend to substantiate this fact. The diabetes was of very 
mild type, as indicated by a moderate reaction to the glucose tolerance test. 
The patient’s condition was very well compensated for, and he had been tak- 


ing excellent care of himself. 


Case 2. The second patient was of German descent and was 45 years of age 
when admitted to the clinic on July 16, 1936. Claudication pain had developed 
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his left leg for the first time in December 1934, and tingling and burning pain and 
tenderness in the left toes were noticed in March 1935. A fairly severe superficial 
and deep “ phlebitis ” of the entire left leg suddenly developed in May, 1936. This 
condition gradually cleared up, but there remained slight residual dependent swelling. 
Cigarette consumption had averaged 20 to 40 per day for 30 years. Lack of nail 
growth on the left foot had been noticed for one year. There was no history of 
ulceration. 

When elevated, the left foot exhibited blanching, grade 3 plus, and when lowered, 
rubor, graded 2 plus, with fairly rapid return of color to the toes and distal half 
of the foot. The patient had noticed these changes in color since the onset of the 
condition. The left calf muscles were tender, grade 3, and the nails of the left foot 
were atrophic and irregular. The popliteal, posterior tibial and dorsalis pedis arteries 
on both sides were occluded. The radial, ulnar and femoral arteries were open. La- 
boratory tests gave negative results except for showing the presence of 14 gm. (3.87 
per cent) of sugar in the urine, a value for blood sugar of 270 mg. per 100 c.c. on 
admission, and slight calcification of the arteries of the left thigh. Fifty units of 
insulin were sufficient to render the urine free of sugar and a diet of 111 gm. of 
carbohydrate, 65 gm. of protein, and 142 gm. of fat maintained it so. Circulation in 
the left foot improved to a marked degree following the intravenous administration of 
typhoid vaccine and the use of the Sanders bed and the Pavaex machine. 

On August 31, 1936, a rather severe pain suddenly developed in the right foot. 
Ten days later the patient reéentered the clinic with evidence of marked circulatory 
insufficiency in this foot. Elevation of this right foot produced pallor, grade 4, in 
30 seconds; rubor, graded 2 to 3, developed in one and three-fourths minutes when the 
foot was in a dependent position. It was evident that the collateral circulation of the 
right foot had suddenly become partially occluded. The popliteal, dorsalis pedis, and 
posterior tibial arteries had previously been occluded. Blanching was absent, but 
there was prompt return of rubor, grade 2 plus, when the left foot was dependent. 
Examination of the urine gave negative results but the value for blood sugar was 
176 mg. per 100 c.c. The same type of diet was administered as before. Repeated 
intravenous injections of typhoid vaccine were again given and this, together with 
Pavaex therapy, resulted in rapid improvement in the circulation of the right foot. 

The patient entered the clinic for the third time on June 26, 1937, having three 
months or so previously sustained a traumatic abrasion over the left lateral malleolus. 
A large ulcer, measuring 6 by 6 mm., had formed there and this was present at the 
time of the patient’s admission. On elevation there was pallor, grade 1, of both feet, 
with rubor, grade 1, on dependency. Arterial pulsations were the same as at the 
time of the previous admissions except that pulsations in the right ulnar artery were 
now graded 2. The diabetes was under adequate control, the value for blood sugar 
being 160 mg. per 100 c.c. No sugar was detectable in the urine. By the use of 
typhoid vaccine, Pavaex therapy, and postural exercises the ulcer rapidly healed. 

The presence of phlebitis, the occlusion of the arteries of the lower ex- 
tremities, and partial occlusion of the ulnar arteries, associated with symp- 
toms of intermittent claudication and the excessive use of tobacco, leave lit- 
tle doubt as to this being a case of thrombo-angiitis obliterans, especially 
since the patient was previously healthy. The sudden onset of pain in the 
leg which even until a short time after the patient’s first admission had not 
in any way troubled him, despite the lack of pulsations, further corroborated 
the diagnosis. The diabetes mellitus was mild and readily controlled by 
diet; the part it played in the course of the obliterating process can remain 
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only one of conjecture. ‘The slight calcification of the arteries of the left 
thigh does not militate against the diagnosis of thrombo-angiitis obliterans. 

Pavaex therapy was employed in this case in conjunction with typhoid 
vaccine and the patient was afforded much relief. It is unusual in our ex- 
perience to see a patient derive so much benefit as did this one from the use 
of the Pavaex apparatus, though the use of typhoid vaccine was the more 
effective on the patient’s third visit. 


Case 3. This patient, a Russian Jew, 44 years of age, registered at the clinic 
on October 26, 1936, with a history of intermittent claudication in the right calf 
and arch of the foot after walking three blocks. This was first noted in the fall 
of 1930. An ulcer, which healed slowly, appeared on the right fifth toe at the same 
time. In April, 1936, a gangrenous, discharging and very painful ulcer had developed 
on the right third toe at the edge of the nail. This toe had been amputated in August 
but the stump had not healed. Pavaex and other therapy had been of no avail. The 
patient smoked 10 cigarettes daily. No symptoms were noted referable to the left 


leg. 

On examination at the clinic pulsations were found to be absent in the right 
dorsalis pedis and posterior tibial arteries; pulsations were normal in all other 
arteries. On elevation, there was pallor, grade 2, of the right and of grade 1, of the 
left foot, whereas on dependency, the right foot exhibited rubor, grade 3, in the 
second to fourth toes and metatarsal region. Rubor was not observed in the left 
foot. There was no history of phlebitis. Roentgenograms of the legs were negative. 
The diabetes was of a fairly severe grade; value for the blood sugar was 345 
mg. per 100 c.c. on admission and sugar in the urine was graded 4. Control of the 
diabetes, however, was fairly easily effected by the use of 75 units of protamine 
insulinate and 10 units of old insulin, together with a diet consisting of 143 gm. of 
carbohydrate, 69 gm. of protein, and 158 gm. of fat. All other laboratory tests gave 
essentially negative results. 

The circulatory disturbance in the feet improved following the intravenous 
injection of typhoid vaccine. It was necessary to amputate the second right toe; heal- 
ing occurred promptly. The patient was last heard from on October 31, 1937, at 
which time he said he was confined to bed because of his foot. 


This patient was only 39 years of age at the time intermittent claudica- 
tion developed in the right calf and arch. The subsequent course in this 
case makes the diagnosis of thrombo-angiitis obliterans reasonably certain. 


Case 4. This man, a Jew, aged 40 years, registered at the clinic August 14, 1934, 
with symptoms of intermittent claudication and numbness in both thighs, calves, and 
left arm, the limit he was able to walk being one or two blocks. These symptoms had 
been present since the sudden onset of sharp pain in the right fifth toe in October, 
1933. Three weeks later, color changes of the three phase type, developed. In an- 
other five months a black spot appeared on the dorsum of the right fifth toe but dis- 
appeared after intensive heat treatment for four weeks. Since February 1934, the 
patient had noted postural changes in color in his feet and, in March of the same 
year, had injured his right leg, healing having taken place in eight weeks. There was 
no history of phlebitis, but the patient's feet were cold most of the time. 

Since the age of 14 up to February 1934, the patient had smoked one package 
of cigarettes daily but since had limited his consumption to six or less cigarettes daily. 
He had known about his diabetes since 1931, and it had been adequately controlled by 
diet. In October 1933, the value for blood sugar was 135 mg. per 100 c.c. and the 
urine was free of sugar. On admission, the value for blood sugar was 112 mg. per 
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100 c.c.; the glucose tolerance test showed a rise to 211 mg. at the end of the second 
hour, with a drop to 118 mg. at the end of the third hour, each corresponding speci- 
men of urine containing 3.23 per cent, or 1.66 gm., of sugar. A routine specimen 
of urine gave a negative test for sugar. 

On examination at the clinic, there was found to be blanching, grade 3, of the 
feet on elevation, with rubor, grade 3, on dependency, greater on the right than on the 
left. Normal pulsations were present in all of the arteries except the popliteal, 
posterior tibial, and dorsalis pedis arteries which were occluded. A roentgenogram 
of the right lower leg was negative but one of the thorax showed calcification and 
torsion of the arch of the aorta. 


The diagnosis in this case of thrombo-angiitis obliterans is probably cor- 
rect. The patient’s diabetes was of a mild type. Treatment consisted of 
postural exercises, Pavaex therapy, contrast baths, and injections of padutin. 
The diabetes was controlled by a qualitative diet, but there was no improve- 
ment in the patient’s condition, at least not up to September 14, 1936. 


Case 5. This patient, a real estate dealer of French-Spanish descent and 56 years 
of age, was first admitted to the clinic on April 10, 1935. He had three ulcers on 
the right leg and foot. These ulcers had developed following sudden arterial occlu- 
sion in March 1934. The patient had been a very heavy smoker for many years and 
had noticed a sense of fatigue in both calves on walking, ever since an attack of 
typhoid fever in 1915. Actual claudication pain first developed two years prior to 
this admission, the limit he was able to walk being two or three blocks. 

While the ulcers had at first resisted all forms of treatment, even right femoral 
periarterial sympathectomy which had been performed elsewhere, they finally healed 
after seven months’ treatment at the clinic; this treatment consisted chiefly of appli- 
cations of saline and Dakin’s solution, pinch grafts, and aloé vera leaf. The brachial 
and radial arteries were found to be fully open; the ulnar, femoral, popliteal, posterior 
tibial, and dorsalis pedis arteries were occluded. The right foot showed rubor, 
grade 2, and the left, grade 0 to 1, on dependency, with pallor, grade 2 plus, of both 
feet on elevation. Slight calcification of the arteries of the right leg was revealed 
by a roentgenogram. The patient had a history of diabetes but no evidence of this 
could be found. 

The patient returned to the clinic on April 1, 1937, an ulcer having spontaneously 
developed on the lower portion of the left leg four months previously. Claudication 
pain had persisted, now coming on after walking one block. The ulcer finally healed 
in a little over two months following the continued application of warm saline and 
boric acid packs, alternating every two hours, with nocturnal applications of cod 
liver oil. At this time, the arterial pulsations were the same as previously. <A 
roentgenogram of the left leg was negative. Examination of the ocular fundi gave 
practically negative results, no sclerosis of the vessels being noted. The diabetes 
was now more severe, being of grade 1; the value for blood sugar was 138 mg. per 100 
c.c. and there was an occasional trace of sugar in the urine. The diet consisted of 
140 gm. of carbohydrate, 63 gm. of protein and 114 gm. of fat; 10 units of protamine 
insulinate were prescribed. 


While it is somewhat difficult to classify this case from the standpoint of 
the occlusive arterial disease, because of occlusion of the ulnar arteries as 
well as those of the lower extremities and the practical absence of evidence 
of arteriosclerosis, we are inclined to regard it as one of thrombo-angiitis 
obliterans. Even so, however, we are still at a loss to explain the occur- 
rence of the ulcers on the legs and the extreme slowness of healing. 
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SUMMARY 


Five cases of thrombo-angiitis obliterans associated with diabetes mel- 
litus have been reported which were seen at the clinic since the latter part of 
1932. Prior to this, five similar cases had been seen here, Adams having 
reported one in 1930 and one of us (Horton) and Allan, four in 1934, the 
interval histories of which are briefly recorded. Three of the patients 
whose cases are reported in this paper were 47, 44, and 40 years of age 
and of Jewish descent, whereas one was 45 and of German descent and the 
other 56 and of French-Spanish descent. The diagnosis of thrombo-angiitis 
seems fairly well established in these cases. 

The part diabetes mellitus plays in the course of the arterial obliterating 
disease is not definitely understood, but the indications are that if not ade- 
quately controlled it may tend to hasten it. 
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SOME LIMITATIONS IN PREVENTIVE MEDICINE * 
By Henry A. Curistian, F.A.C.P., Boston, Massachusetts 


S1NncE death from old age is inevitable, and since death of the aged in all 
probability will continue to result most frequently, as at present, from 
processes of deterioration and degeneration of body organs and tissues, 
what limitations on preventive medicine should be expected, and how will 
all of this influence the work of doctors? This is the problem I have set 
myself for discussion. Let me make it clear at the outset that I write not 
as one expert in preventive medicine but as one, who has spent his life time 
chiefly in teaching medicine and directing a medical service in a hospital, 
in these capacities watching disease in patients, trends in the science and art 
of medicine and reactions of students, undergraduate and graduate, and 
their teachers to changing aspects of medicine since I began its study nearly 
42 years ago. Furthermore, what I write is intended to be in no way a 
criticism of the accomplishments of preventive medicine. That they have 
been truly great I gladly acknowledge. 

In a broad sense preventive medicine means the science and art of pre- 
venting the occurrence and development of disease; usually the term is 
limited so as to be used in reference to human beings; however, prevention 
of disease in animals may be a necessary factor in the prevention of disease 
in human beings, and to this extent disease in animals needs to be included 
in any study of preventive medicine. Diseases in man can be divided into 
those that are preventable and those that are not preventable; we may have 
methods of decreasing incidence of some of the latter and yet can not 
prevent them; strictly speaking they are not preventable diseases. Curabil- 
ity or satisfactory methods of treatment are not regarded as an integral part 
of prevention, although they may be important contributory factors of pre- 
vention. 

It is difficult to estimate with any degree of accuracy the proportion of 
preventable diseases that at present are seen by practitioners; apart from the 
contagious diseases of childhood that are preventable and syphilis, they do 
not make up any very large proportion of general practice, even if to these 
is added tuberculosis, not strictly a preventable disease but yet one influenced 
in frequency by the methods of preventive medicine. In a general hospital 
medical service of adults preventable disease causes very few admissions. 
Into such wards come surprisingly few patients that can be used for illus- 
tration in courses of preventive medicine. 

Possibly some idea of the relative importance in medicine of preventable 
diseases can be gained by the proportion of descriptive text in a textbook 
of medicine that is devoted to preventable and non-preventable disease. 
Interpreting preventable disease very liberally, in a recent edition of Osler’s 
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“ Principles and Practice of Medicine” of some 1100 pages of text, 300 
pages are used in the description of preventable disease and 800 pages for 
describing diseases which enter very little or not at all into a consideration 
of preventive medicine. This may not be a good index of importance. At 
least, however, it suggests that the student is expected to devote more than 
two and a half times as much application to learning about non-preventable 
as about preventable disease. 

Those diseases that play a major part in bringing about the demise 
of the old in general belong to the group of non-preventable diseases, and 
preventive medicine, certainly at present, exerts no direct effective influence 
on them or at most but a slight and indirect one to delay somewhat their 
onset. Preventive medicine, however, does have an effect on the soil in 
which the degenerative diseases thrive. As preventive medicine prevents, 
there will be less of preventable disease and more of non-preventable disease ; 
the list of preventable disease should lengthen. If preventable disease more 
and more is prevented, there will be a decreasing mortality from preventable 
disease. Such a change has been operative now for many years, and it 
appears to be effective with an increasing efficiency. 

Perhaps the most notable effect of preventive medicine has been the 
increase in life expectancy at birth; in 1800 life expectancy is supposed to 
have been between 25 and 35 years; in 1815 it was calculated to be 38.7 
years; in 1900 each new born infant had a life expectancy of a little less 
than 50 years; now the life expectancy at birth has passed 60 years; 61.2 
years in 1933. If mortality by age groups is analyzed, it will be found 
that this life expectancy increase has come almost entirely as the result of 
preventive medicine effective on the young. In other words, preventable 
disease occurs chiefly in the young, and its prevention saves life, in the 
main, of the young. This is shown particularly clearly by the following 
figures: in 1901 one-quarter of the population died in the first 24 years 
of life, while in 1933 this time had been lengthened to 52 years; in 1901 
half the population died in 58 years of life, while in 1933 this period had 
been lengthened to 68 years; the gain had dropped from 28 years to 10 
years; much more striking is the greatly lessened difference, + years, between 
the age at which three-quarters of the population died in 1901, 74 years, 
and in 1933, 78 years, a gain of only four years. Preventive medicine in 
other words, as it succeeds, is increasing the number of older people in our 
population, and this will have a profound influence on the economic as well 
as the medical situation. To put it another way, preventive medicine seems 
destined to decrease the importance of pediatrics and to increase the im- 
portance of geriatrics; the younger are becoming healthier, while the older 
increase in relative numbers only to suffer, perhaps to suffer more frequently 
and relatively earlier, the diseases incident to, in fact unavoidable in, the older 
decades of life. Curiously enough statistics indicate that, while older 
people grow more numerous, the really old do not increase but even seem to 
decrease. ‘ Life span” appears not to have increased. All of this would 
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suggest that preventive medicine keeps many young people from dying in 
their youth to become sub-par risks in their older years, that our preventive 
medicine keeps many from dying but fails to endow them with what might 
be regarded as a greater normal expectancy of health in their old age, pos- 
sibly actually a decreased expectancy. 

From the preceding it seems reasonable to deduce that preventive medi- 
cine by success in accomplishment will increase the need of the population 
for medical attention. If mortality in youth is decreased by preventive 
medicine, as seems to be happening, sickness, and particularly serious sick- 
ness, in the young will decrease, and the physician will have less work in 
treatment and more in prevention, so far as individual preventive methods 
are concerned. Preventive medicine, however, brings its results more 
largely from betterment of general hygiene and methods of living in which 
the individual physician plays no great personal part and from which he 
can benefit in fees but little. The statement has been made that increased 
application of preventive medicine would decrease the physician’s earning 
power. However,’with more people becoming older, and old people not 
living any longer than before, as the results of betterment of methods of 
preventive medicine more individuals may be expected to develop degen- 
erative disease and the younger ones of this group seemingly to become 
increasingly susceptible to, and possibly live longer with, degenerative dis- 
eases. The result of this will be that physicians will have more and more 
work to do, chiefly in taking care of degenerative disease in the old, i.e. in 
practicing geriatrics. 

This change is shown, too, in an interesting way by the shift in relative 
importance of the chief causes of death from period to period. In 1900 
the 20 conditions causing the largest number of deaths in the United States 
were in order of their frequency as is shown in table 1. If we contrast the 
order of frequency for 1935 as shown in table 1, the shift downward in 
importance of preventable diseases and upward of non-preventable diseases 
is a strikingly notable feature. Tuberculosis is seen to have fallen from 
first place in 1900 to sixth place in 1935, pneumonia from second to third 
(not much change), diarrhea and enteritis from third to thirteenth, con- 
genital malformations and diseases of early infancy from fifth to eighth, 
diphtheria from tenth to twenty-third, typhoid and paratyphoid from 
eleventh to twenty-fifth, cirrhosis of the liver from thirteenth to eighteenth, 
measles from fourteenth to twenty-fourth, whooping cough from sixteenth 
to twenty-first and malaria from twentieth to twenty-second. Broadly speak- 
ing these are preventable diseases. In contrast heart disease has shifted in 
the opposite direction from fourth place in 1900 to first in 1935, nephritis 
from sixth to fourth, cerebral hemorrhage and softening from eighth to 
fifth, cancer from ninth to second, suicide from seventeenth to twelfth, ap- 
pendicitis from eighteenth to fourteenth and diabetes from nineteenth to 
tenth; of these all are non-preventable on the basis of present knowledge ex- 
cept possibly suicide. Accidents, which are preventable, have not been pre- 
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TABLE I 
Chief Causes of Death 


1900 


. Heart disease 


1. Tuberculosis (all forms) 1 
2. Pneumonia (all forms) 2. Cancer and other malignant tumors 
3. Diarrhea and enteritis 3. Pneumonia (all forms) 
4. Heart disease 4. Nephritis 
5. Congenital malformations and diseases of 5. Cerebral hemorrhage and softening 
early infancy 
6. Nephritis 6. Tuberculosis (all forms) 
7. External causes 7. External causes 
8. Cerebral hemorrhage and softening 8. Congenital malformations and diseases of 
early infancy 
9. Cancer and other malignant tumors 9. Automobile accidents 
10. Diphtheria 10. Diabetes mellitus 
tk. and paratyphoid 11. Influenza 
12. Influenza 12. Suicide 
13. Cirrhosis of liver 13. Diarrhea and enteritis 
14. Measles 14. Appendicitis 
15. Hernia and intestinal obstruction 15. Hernia and intestinal obstruction 
16. Whooping cough 16. Syphilis 
17. Suicide 17. Homicide 
18. Appendicitis 18. Cirrhosis of liver 
19. Diabetes mellitus 19. Other puerperal causes 
20. Malaria 20. Puerperal septicemia 
ahs 21. Whooping cough 
a2. 22. Malaria 
23. Syphilis 23. Diphtheria 
24.5 Measles 


25. Typhoid{and paratyphoid 


Bold face type: Diseases causing an increasing percentage of mortality rate 
Italics: Diseases causing diminishing percentage of mortality rate 


vented and with the advent of the automobile have been increased markedly. 
Influenza, of the infectious diseases, is the only one that has not changed its 
place essentially in the five year periods from 1900 to 1935 (table 2); asa 
result of the great epidemic, it shifted from eleventh and twelfth places in 
1935 and 1900 respectively to eighth in 1920 and for some reason fell to 
fourteenth place in 1910. It is interesting that influenza, which in the 
1918-19 period caused probably the worst epidemic ever known to man, 
shows no significant shift in rating as a cause of death in this period in 
which preventive medicine has been so thoroughly studied and its methods 
so extensively applied. Influenza, so far, has resisted all methods of con- 
trol; were there now another great pandemic of influenza, it is doubtful 
whether we are in any better condition to cope with it than in 1918-19. 
Those of us, who were confronted in 1918-19 with medical and preventive 
treatment of influenza, realized our almost complete helplessness then, and 
we know that today we could do little better than we did 20 years ago. 
Another way of getting an idea of present limitations of preventive 
medicine is to discuss a few typical non-preventable diseases. Let us con- 
sider some of the diseases that are grouped as non-preventable or but little 
preventable. Take as an example Bright's disease, nephritis. So far as 
we know its causes, Bright’s disease is due to an inflammatory process Of 
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TABLE II 


Principal causes of death. Rates for 1935, and relative position in 1935 compared with relative 
position in 5-year periods, 1900 to 1930, inclusive according to reports of the Bureau 
of the Census. Expanding registration area in Continental United States 


1935 | Relative Position 
Cause of Death | 
per | tive || 1930] 1925| 1920, 1915] 1910] 1905] 1900 
100,000 Position)| | 

Diseases of the heart........... 213.1 1 mT 8 1; 1 2 2) 4 
Cancer and other’ malignant 

107.9 2 4 6 6 8 9 9 
Pneumonia (all forms)..........} 81.8 3 4 3 2 3 3 3 2 
81.2 4 3 2 4 4 5 5 6 
Cerebral hemorrhageand softening| 76.6 5 5 6 7 7 9 8 8 
Tuberculosis (all forms)........ 55.0 6 || 6 5 3 2 1 1 1 
External causes (a).......... 7 8 9 9 7 7 7 
Congenital malformations and dis- 

eases of early infancy........ 49.4 8 || 7 7 5 5 6 6 5 
Automobile accidents (b)...... 26.8 9 | 10 11 17 23 25 — — 
Diabetes mellitus....... oP 22.2 10 || 12 12 11 10 13 16 | 19 
22.1 10 8 12 14 12 12 
14.3 12 13 14 18 11 12 13 17 
Diarrhea and enteritis 14.1 13 9 9 | 10 8 4 4 3 
er 12.7 14 14 | 13 be me 18 | 17 | 18 
Hernia, intestinal obstructions 10.3 15 || 15 15 16 17 16 15 15 
9.1 16 || 17 | 18 | 19 | 19 | 22 | 23 | 23 
8.3 17. || 16 | 17 | 23 | 21 | 23 | 22 | 24 
Cirrhosis of the liver....... 7.9 18 || 19 | 21 22 14 | 15 | 14 | 13 
Other puerperal causes....... 5.8 18 18 | 16 | 14 | 18 | 20 | 19 |} 21 
Puerperal septicemia. ... . 4.1 20 23 | 23 | 24 | 22 | 21 21 22 
Whooping cough........ 3.7 15 | 20 | 19 | 18 | 16 
ee eee 3.1 23 20 20 12 13 11 11 10 
Wnty 3.1 24 24 | 24 | 20 | 24 
Typhoid and paratyphoid fevers. . 2.8 25 21 |; 19 | 21 16 10 | 10 | 11 


(a) Excludes deaths from automobile accidents, and automobile-railroad-street car 


collisions. 
(b) Excludes deaths from automobile-railroad-street car collisions. 


to a degenerative vascular disease, the latter predominating. Today there 
is no known effective preventive of degenerative vascular disease, and so 
in this group preventive medicine has no place. As to the other group, 
those due to an inflammatory process, the great majority of cases today 
follow upper respiratory tract infection or pyelitis. To date nothing seems 
to have succeeded in preventing or even reducing the incidence of the com- 
mon cold which starts the great majority of upper respiratory tract infec- 
tions. With pyelitis we can do much to ameliorate symptoms, but except 
lor those associated with some form of obstruction of renal outflow we 
rarely cure. It would seem that pyelitis is an increasing factor in the pro- 
duction of chronic Bright’s disease. Even when we recognize Bright's 
disease at its very onset, we have little to advise either for cure or for 
prevention of ultimate progress into the chronic stage that will kill; progress 
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probably can be slowed, but that is all. Preventive medicine is very lim- 
ited in its effect on Bright’s disease ; vet Bright's disease ranks fourth among 
causes of death. 

Similarly with chronic cardiac disease preventive medicine has rela- 
tively little to offer. In earlier life, up to about 40, rheumatic fever is the 
cause of most cases of chronic heart disease, and we have almost nothing to 
offer by way of prevention. Past 40 chronic non-valvular disease increas. 
ingly dominates the picture, often in association with or as a sequence to 
hypertension ; here preventive medicine offers nothing in any wise effective. 
In later adult life there is a considerable but not large incidence of chronic 
heart disease from syphilis of the aorta and a slight incidence from syphilis 
of the coronaries or myocardium. Although so far preventive medicine 
has not shown any very striking effects in this last group, still control of 
syphilis is becoming increasingly effective, and with this in due season, 10 
to 15 years after syphilis control becomes effective, we will see marked re- 
duction in the group of chronic heart disease caused by syphilis. Thus pre- 
ventive medicine so far offers little in the case of chronic heart disease which 
now ranks first in the lists of causes of death. However, there is some 
brightness in the future in this group as concerns syphilitic heart disease, 
which makes up a not large percentage of chronic heart disease mortality 
and is preventable when we apply measures already understood. 

Cerebral hemorrhage in very large measure results from degenerative 
vascular disease except in cases of syphilitic origin; here as to prevention 
we are well nigh helpless. Cerebral vascular disease is credited with fifth 
place in death causes. Apart from syphilitic brain disease, chronic brain 
disease including the psychoses can be influenced only slightly by preventive 
medicine. 

Tuberculosis is a disease in which over a long period of years there has 
been a steadily decreasing mortality. From the slant of the curve in rela- 
tion to specific methods of prevention the steady fall suggests the influence 
of general conditions such as betterment of home conditions rather than the 
results of planned methods of preventive medicine, though the latter must 
have had influence. Ina sense this may seem a discouraging situation as re- 
gards preventive medicine. Actually it really is the opposite, indicating how 
the application of general betterment of living, improved hygiene, etc. may 
accomplish much even when there are practically no direct methods of pre- 
vention available. 

Such communicable diseases of childhood as measles and whooping 
cough show, in standardized curves of mortality, improvement from gen- 
eral measures only, extremely similar to that seen in scarlet fever, in which 
disease some specific preventive methods have been used. ‘These three mor- 
tality rates in 1935 reached essentially the same level as that of diphtheria, 
a disease in which we have a good method of determining susceptibility, a 
method of protection and a specific serum for therapy. The difference is 
that whereas in 1911 the death rate per 100,000 between the ages of 1 and 
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14 of measles was approximately 32, scarlet fever 35 and whooping cough 
22, that of diphtheria was about 78. In 1936 at all ages the rate per 100,- 
000 was, for measles approximately 0.9, scarlet fever 1.9, whooping cough 
2 and diphtheria 2.4. 

In cancer and other malignant tumors of course, as vet, we have no 
effective preventive measures and can not expect to have in the present state 
of our knowledge. The only encouraging feature about these is that, using 
curves of mortality standardized in relation to the number of people living 
at each age period, these malignant tumors are not increasingly causes of 
death in the United States. All available evidence seems to show that can- 
cer and other malignant tumors are not increasing in actual incidence be- 
vond the fact that, as more people live into the age of their maximal occur- 
rence, more people will develop them until such time as some means of pre- 
vention is discovered. 

Pneumonia remains, as yet, a non-preventable disease; its incidence 
seems to be very unchanging from decade to decade in all parts of the coun- 
trv. So far newer methods of treatment have not been effective enough 
or applicable generally enough to cause any apparent real decrease in mor- 
tality from pneumonia. That is a very curious and disquieting situation not 
only with regard to pneumonia but also with regard to other diseases in 
which great improvement in methods of treatment have been developed in 
the past decade. In the very illuminating and extremely interesting study 
of the Metropolitan Life Insurance Company, recently issued, which has this 
title ‘* Twenty-Five Years of Health Progress’ only two diseases seem to 
be increasing definitely as causes of death among their 17,000,000 insured 
individuals; these are diabetes mellitus and appendicitis of whose effective 
therapy we know so much. Why this is so I have no explanation to offer ; 
statisticians seem satisfied that it is a fact. 

Finally there is another fact that must be thought about in connection 
with preventive medicine. The occurrence of numerous infectious diseases, 
especially the contagious diseases of childhood, creates a resistance, which 
possibly continues into the next generation. Certainly mild attacks prevent 
subsequent and possibly more severe attacks. Communities, not so pro- 
tected, suffer increased incidence and severity with increased mortality, when 
these infectious diseases do appear. In the great War soldiers from urban 
centers were more resistant than those from country districts to measles, for 
example, in which the mortality became very high. Records show that the 
introduction of one of these contagious diseases into countries, in which they 
had not occurred previously, would cause very great mortality. This sug- 
gests that, if preventive medicine completely conquers these diseases, and 
they disappear as a result, a great danger of their reappearance in epidemic 
form with high mortality might be expected. This is a possible danger of 
prevention by isolation as contrasted to prevention by increasing resistance. 
It raises the thought, too, that if a given disease, say diphtheria, is eradi- 
cated by protective measures, such as the use of toxin-antitoxin or toxoid, 


y 
) 
) > 
) 
1 
t 
1 


1506 HENRY A. CHRISTIAN 


will it be possible, when the disease no longer is occurring, to persuade people 
to continue these protective measures, or will they become careless and soon 
an unprotected generation grow up to become the soil for spread of a ma- 
lignant type of the disease? Past experience with vaccination against small- 
pox makes this seem definitely a possibility. Perhaps complete success in 
prevention is undesirable for those diseases, in which a very considerable 
resistance under present conditions of occurrence is present. Certainly 
many of man’s experiments, intended or unintended, have upset biologi- 
cal balances. The introduction into the United States of such pests as the 
English sparrow, the starling, the chestnut blight, the boll weevil, the elm tree 
disease, etc., suggests this possibility. Perhaps, after all, a very complete 
success of preventive medicine may not be a complete blessing. 


SUMMARY 


As preventive medicine succeeds, non-preventable disease increases in 
relative importance. Preventive medicine by increasing life expectancy 
has increased the number of older people, but, as there appear to be no 
greater number of very old people, “life span” has not been increased. 
This suggests that preventive medicine by its success has resulted in there 
being more sub-par, older people subject to the degenerative diseases that 
are non-preventable. These changes in quality and proportion of population 
in various age groups are increasing the importance of geriatrics at the 
expense of pediatrics. These trends would seem destined to increase the 
need for practitioners; the greater demand for their ministrations will be to 
make more comfortable the progress of non-preventable disease, which will 
be very largely the degenerative diseases of older age. Practically complete 
elimination by methods of preventive medicine of the communicable or 
contagious diseases may, if it occurs, create the soil for extensive epidemics 
of these diseases with a high mortality, and in this sense not be desirable. 
Whatever the developments of preventive medicine, it seems probable that 
certain, apparently inevitable, limitations will persist, and as the result of 
these, the need for physicians will increase rather than decrease; only they 
will deal more and more with older patients and less and less with younger 


ones. 
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CASE REPORTS 


THE SO-CALLED SUPERIOR PULMONARY SULCUS 
TUMOR* 


By L. Fetpman, M.D., I. Davipsonn, M.D., and G. Danetius, M.D., 
Chicago, Illinois 


THE term “ superior pulmonary sulcus tumor ” was introduced by Pancoast ' 
in 1932 to designate a special tumor producing a complex that was characterized 
by: (a) Pain around the shoulder and down the arm; (/) Horner’s syndrome 
(unilateral ptosis, miosis, enophthalmos and anhidrosis) ; (c) roentgen-ray evi- 
dence of a small homogeneous shadow at the extreme apex, of local rib destruc- 
tion, and often of infiltration into the adjacent vertebrae; (d) atrophy of muscles 
of arm and hand; (¢) and finding a tumor at the thoracic inlet. Pancoast based 
his conclusions on a study of seven cases. Four of them he had reported al- 
ready in 1924.2 In none of the cases was a necropsy performed, and in only 
two of them were biopsies performed. One of these biopsies was diagnosed as 
carcinoma spinocellulare, the other was diagnosed by the examining pathologist 
as a carcinoma. However, Pancoast disregarded that diagnosis because he 
could not detect a primary growth and concluded the growth was a distinct 
entity which might have its origin in an embryonal epithelial rest, possibly from 
the fifth pharyngeal pouch. In two of the cases there was a history of car- 
cinoma of the cervix four and two years prior to the presenting illness. The 
possibility that in these two cases the apical tumors were late metastatic growths 
was disregarded. Pancoast also stated, ** One can practically rule out primary 
lung carcinoma. Certainly it does not produce Horner’s syndrome as an early 
manifestation.” 

Pancoast justified the new term by stating that it implies the approximate 
location of the tumor and a lack of origin from the lung, pleura, ribs, or 
mediastinum. 

The sulcus is a groove situated posteriorly in the thorax and running longi- 
tudinally along each side of the vertebral column. The tumor is situated at the 
upper pole of this groove and at the posterior aspect of the thoracic inlet at the 
level of the second, third, and fourth thoracic vertebrae. The lesion is placed 
in the region of the common trunk, from the eighth cervical and first thoracic, 
at least. 

Pain usually starts under the lateral border of the scapula. This is due ap- 
parently to the involvement of the origin of the posterior division of the first 
and possibly the second thoracic common trunks. Later the pain radiates high 
in the axilla and this is due to the involvement of the branch of the first thoracic. 
The upper arm pain corresponds to the supply of the intercosto-humeral, from 
the second thoracic. Pain in the ulnar aspect of the forearm suggests the sup- 


* Received for publication December 1, 1937. 
From the Departments of Medicine, Pathology, and Roentgenology of the Mount Sinai 
Hospital, Chicago, Illinois. 
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ply of the internal cutaneous from the eighth cervical and first and second 
thoracic nerves. Rarely, instead of the pain in the areas mentioned, numbness 
and weakness are present.’ 

Pancoast was apparently aware of the fact that his concept of this superior 
pulmonary sulcus tumor as being of a specific type was based on inadequate 
evidence, because he stated, “It is possible that this new designation may be 
changed again with a better knowledge of the histopathology of the growth.” 
That statement is interesting in view of the fact that Pancoast was apparently 
little impressed by the remarks of Evans, the discussor of his first paper of 
1924.° Evans stated, “I feel convinced that it is not possible to make a positive 
diagnosis in tumors of the upper thorax without microscopic aid, and further 
that any type of growth in this part of the thorax will produce symptoms simi- 
lar to those described by Pancoast in his case.” In his own five cases with the 
same clinical picture a different type of tumor was found in each: (1) carcinoma 
metastatic of the breast (eight years after removal), (2) sarcoma of the thymus, 
(3) carcinoma of the apex of the lung, (4) sarcoma of the apex of the lung, 
(5) sarcoma developing underneath the scapula. Evans concluded his remarks 
by saying: “I do not think it possible to differentiate these tumors by clinical 
or x-ray findings alone.” 

A cursory review of the literature reveals that a symptomatology identical 
with the one described by Pancoast has been recorded many times. Browder 
and De Veer * quote a report of Hare ® who saw a case of rapidly growing tumor 
in the inferior triangular space of the left side of the neck. The initial com- 
plaint had been pain in the shoulder and along the course of the ulnar nerve of 
the left arm with tingling and numbness over this area. Some months later 
there had developed contraction of the left pupil and the levator palpebrae 
ceased to perform “ its office.” The patient died about four months after the 
onset of symptoms. At autopsy, a hard nodular tumor mass was found to in- 
volve the large arteries and veins of the left side of the neck, extending upward 
as far as the origin of the brachial plexus. The phrenic and pneumogastric 
nerves and the sympathetic with its lowest cervical ganglion were surrounded 
by tumor tissue and transformed into the diseased structures. The tumor ex- 
tended also under the clavicle, surrounding the subclavian artery and vein and 
destroying most of the anterior scalene muscle. The case was considered an in- 
stance of “ glandular scirrhus.”’ 

Ricaldoni * described in 1918 a carcinoma of the upper lobe of the lung that 
was confirmed by a necropsy. It had all the clinical findings of the so-called 
superior pulmonary sulcus tumor. Ricaldoni concluded that it is necessary to 
form a separate group of “ infiltrating lesions of the pleural dome.” 

It was recognized early that the symptomatology was due to damage to the 
lower part of the brachial plexus and to the cervical sympathetic. The damage 
may be due to tumors of various origins; to an inflammatory process, for ex- 
ample tuberculosis ; to a cervical rib; or to trauma. 

Courcoux and Lereboullet * stated in 1931, “ The disturbances which cause 
the compression of the cervical sympathetic by a lesion of the pleural dome are 
at present classic.” 

Da Rin ® called attention to the possible occurrence of exophthalmos and 
mydriasis instead of enophthalmos and miosis particularly early in the disease, 
due to irritation of the sympathetic before it becomes paralyzed. Proptosis was 
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actually observed in a case reported by Dutt Gupta,® who found at necropsy a 
bronchiogenic carcinoma. 

In his monograph on primary carcinoma of the lung, Fried '® states, “ This 
phenomenon seen occasionally in bronchiogenic cancer is due to paralysis of the 
sympathetic nerve involved by either the new growth or an early malignant or 
inflammatory apical pleuritis.” 

Tobias "' reported five cases with the characteristic symptomatology. Four 
of them were due to carcinoma of the lung and the fifth to a metastatic car- 
cinoma of the stomach. In two of his cases with carcinoma of the lung the 
diagnosis was confirmed by necropsy. The paper of Tobias has the descriptive 
title: ‘“‘ Sindrome Apico-costo-vertebral doloroso por tumor apexiano; Su valor 
diagnostico en el cancer primitive pulmonar.” 

Pardal, Ferrari, and Itoiz'* reported coexistent tuberculosis and primary 
apical carcinoma with the symptomatology of the “ superior pulmonary sulcus ” 
tumor. 

Jacox ** reported a case, with necropsy, of a mucin producing adenocar- 
cinoma of the right pulmonary apex. He concluded that the superior pulmonary 
sulcus tumor is an atypical form of a primary bronchiogenic carcinoma. 

Steiner and Francis '* reported two cases of bronchiogenic carcinoma at this 
site. One of them was confirmed by necropsy, the other by biopsy. 

Additional case. reports with the characteristic symptomatology and with 
necropsy findings were reported by Fried,’*»'’ Browder and DeVeer,* and 
Connolly.*® 

Fried recorded the characteristic clinical and roentgen-ray findings in two 
cases with the necropsy findings of a squamous cell carcinoma in the region of 
the left sternoclavicular articulation invading the supra and _ infraclavicular 
fossae, the clavicle and the three upper ribs. The pleura, lungs, and the other 
viscera were not involved. Fried considers that the tumor originated from epi- 
thelial rests of the lower bronchial clefts. 

The case report of Frost and Wolpaw *® is particularly interesting because 
they found at necropsy a mediastinal tumor extending into the right pleural 
cavity, and invading the apex of the right lung. The histological findings were 
those of a sympathoblastoma originating probably from the inferior cervical 
sympathetic ganglion. The clinical and the roentgen-ray findings were those 
of a superior pulmonary sulcus tumor. 

The report of Marcil and Crawford *° dealt with a 47 year old man with the 
characteristic pain but without the syndrome of Horner. The necropsy revealed 
an adenocarcinoma of the pulmonary apex infiltrating and destroying portions 
of the first, second, and third ribs and the adjacent vertebrae. This case is in- 
structive because it demonstrates the destruction of ribs and vertebrae without 
the presence of Horner’s syndrome. 

Kelman and Schlezinger ** described a case with the characteristic clinical 
features and with the necropsy findings of a tumor near the apex of the left lung, 
which extensively invaded the neck, compressed the cervical cord and metasta- 
sized to the sacral spinal cord. The tumor did not originate from the lung; 
a branchial origin was considered but did not appear very likely. The exact 
pathologic nature and origin of the neoplasm was not determined. 

To the case reports dealing with the clinical picture of the superior pul- 
monary sulcus tumor we wish to add a case of a typical “ superior pulmonary 
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sulcus tumor,” diagnosed during life and confirmed by necropsy, which showed 
it to be a primary adenocarcinoma of the right upper lobe bronchus. 


CAsE REPORT 


C. M., white, aged 31, single, American, taxicab driver, entered the Mount 
Sinai Hospital on the service of Dr. I. M. Trace, March 9, 1936, complaining chiefly 
of pains in the right shoulder and chest, loss of weight, weakness, and cough, of 
three months’ duration. 

Onset: He was in good health until about three months previous to admission, 
when he began experiencing pain in the right scapular region. This was not related 
to effort or change of weather. Soon the pain spread to the top of the shoulder, 
right axilla, and right infraclavicular area. The nature of the pain was like that of a 
sharp stab being more marked at night. It had become progressively worse in the 
last month, and, as a result, he was entirely incapacitated. The pain was not referred 
to the fingers, and movement of body did not bring on this pain. The usual methods 
of treatment by his physician gave no relief. Cough appeared soon, following the 
pain. At first, it was slightly blood streaked, and moderately productive. It dis- 
appeared about four weeks prior to entrance. He had lost about eight pounds in 
weight, and he was becoming progressively weaker. He perspired at night, but not 
enough to require changing his night shirt. His appetite was poor, and he slept very 
little because of his pain. His previous history was of no importance. He had had 
gonorrhea five years previously. He was supposed to have had diabetes for which 
he had not been treated. 

Physical Examination: A fairly well nourished man of 31, comfortably sitting 
in bed, not dyspneic or cyanotic. His temperature was 99° F., pulse 86 and regular, 
blood pressure 120 systolic and 70 diastolic. The eyes presented no abnormalities. 
Pupils were not abnormal. The tonsils were ragged and cryptic. The teeth were in 
poor condition. The thyroid was diffusely enlarged, soft, and smooth. There were no 
abnormal pulsations in the neck nor were glands felt. There were a few prominent 
venules in the right supraclavicular fossa. The heart measured 9 cm. to the left 
and 3.5 cm. to the right of the midsternal line. The first sound was somewhat 
roughened. 

The lungs presented moderately impaired resonance over the right apex 
posteriorly, the supraclavicular fossa, and down to the second right intercostal space, 
anteriorly. The breath sounds were somewhat roughened posteriorly, but subdued 
over the supraclavicular fossa and anteriorly in the infraclavicular area. No rales 
were heard. The mediastinum was seemingly not disturbed. 

The right shoulder and arm did not present any abnormalities. The patient 
presented no limitation of motion. He could rotate, adduct, abduct, and raise his 
right upper extremity without bringing on any discomfort. The color and temperature 
of this extremity seemed to be normal. There was definite tenderness on pressure 
over a rib at the inferior angle of the scapula, as well as on pressure in the second 
and third interspace, and over the second rib at the midclavicular line. 

The abdomen, genitalia, and lower extremities presented no abnormalities. 
reflexes were normal and rectal examination revealed no abnormalities. No glands 
were palpable in the groin, axilla, or epitrochlear regions. Neurological examina- 
tion revealed no objective findings to explain this localized pain. 

Laboratory Findings: The urine contained a trace of albumin and a few pus 
cells. The blood examination showed hemoglobin 80 per cent (Sahli), red blood 
cells 4,300,000, and white blood cells 12,460. There were 76 per cent neutrophiles, 
20 per cent small lymphocytes, 2 per cent eosinophiles, and 2 per cent plasma cells. 
The blood chemistry revealed sugar 82 mg. per 100 c.c. of blood, urea nitrogen 12 
mg., and calcium 9 mg. The Wassermann and Kahn tests were negative. The 
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sputum was negative for tubercle bacilli on many occasions. The basal metabolic 
rate was minus 5 per cent. The sedimentation test was slightly above normal. 
Roentgen examination: The chest film revealed the right apical region slightly 
narrowed and superimposed by a homogeneous cloudiness reaching downwards as far 
as the first anterior rib end, going over without any sharp borderline into the nor- 
mally aerated tissue. There was in addition obliteration of both costophrenic angles. 
Roentgen diagnosis of an old thickened apical pleura was made. (Figure 1.) 


Fig. 1. (2/25/36) Chestfilm reveals a cloudiness occupying the cupula of the right lung 
with no sharp limitation downwards. 


Clinical Impression: Because of the severe and intractable pain, which required 
morphine, and the apical shadow on the chest film, one of us (L. F.) entertained the 
possibility of a “ superior pulmonary sulcus ” tumor in this case. With this in view, 
another roentgen study, especially for bone visualization was requested. The film 
showed that the bony structures at the right thoracic inlet revealed normal calcium 
content and regular outline of the upper ribs, transverse processes, and lower cer- 
vical and upper thoracic vertebrae. (Figure 2.) A bronchoscopy and_ broncho- 
graphy by Dr. J. Lifschutz showed a good filling of the upper bronchus up to its 
fine ramifications, thus ruling out a bronchial carcinoma originating from a larger 
ramus. 

The patient was discharged after a two weeks’ stay without a definite diagnosis. 
He was observed in the outpatient department by one of us (L. F.) On May 23, 
1936, about 10 weeks following the first examination, early manifestations of Horner's 
syndrome were noticed. There was slight narrowing of the right palpebral fissure 
and absence of sweating on that side of the face. The pupil was not abnormal. 
Roentgen examination on this date showed that in addition to the apical shadow seen 
Previously, the paravertebral portion of the second rib showed at its lower aspect 
a definite interruption of its contour which presented a ragged appearance. The 
right arch of the second thoracic vertebra was destroyed. (Figure 3.) The diagnosis 
of superior pulmonary sulcus tumor became more evident. Roentgen-ray therapy was 
instituted. 
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The patient was readmitted to the hospital for one week's stay. He was found 
to have lost some more weight and strength. He had a leukocyte count of 20,600 and 
82 per cent were polymorphonuclears. Pneumothorax (300 c.c. of air) was done 
with the view of possibly delineating the tumor. The films only showed broad ad- 
hesions of the pulmonary apex with the chest wall. 

A month later, during one of his dispensary visits, we noticed that he had a fully 
developed Horner’s syndrome. (Contracted pupil, enophthalmos, narrowed palpebral 
fissure, and absence of sweating on the side affected.) He complained of severe 
pain, and sneezing or jarring would aggravate it. All the muscles of the right 
shoulder girdle, arm, forearm and hand showed atrophy, and there was definite weak- 


Fic. 2. (3/11/36) Perfectly normal appearance of the bony structures at the thoracic 
inlet. Roentgenologically the diagnosis of malignancy is not yet possible. 


ness. There was also hyperesthesia of the inner aspect of the right arm. There was 
marked tenderness in the right axilla, over the clavicle and second interspace. No 
glands were felt in the supraclavicular fossa. There was venous distention over the 
right chest, arm, and neck. A positive diagnosis of superior pulmonary sulcus 
tumor was made. 

The patient received deep roentgen-ray therapy from June 29 to July 16, 1936, 
under 0.73 copper plus 1.0 mm. aluminum; 12 treatments of six anterior and six 
posterior exposures. A total of 1,500 R. air given with 200 KV peak., 5 milli- 
amperes, 50 cm. distance, going 10.5 R. minute. There was for a short period 4 
decrease in pain, but paresthesia, weakness, and rapid progress were in no way it 
fluenced by the treatment. 
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The patient’s final admission to the hospital was on September 26, 1936. He 
was extremely emaciated and in great agony. He needed morphine every hour. 
All the findings mentioned above were more outstanding. ‘There was more disten- 
tion of the veins over the right chest and shoulder. There was extreme atrophy of 
the muscles of the shoulder, arm, forearm, and hand. The slightest movement gave 
him excruciating pain. 

Roentgen film showed marked bone destruction from the first to the third 
thoracic vertebra. The vertebral arches of the first, second, and third vertebrae had 


Fic. 3. (5/29/36) The paravertebral portion of the second rib, the transverse process 
and the arch of the second vertebra show ragged outlines and bony defects. Definite signs 
of malignancy. 


disappeared. There were defects in the first three ribs, besides changes of the trans- 
verse processes. (Figure 4.) 

The urine contained 0.4 per cent sugar on one occasion but his blood sugar was 
not abnormal. He developed a bronchopneumonia in the left lung and died on Oc- 
tober 8, 1936, about two months after the onset of symptoms. 


Differential Diagnosis: Tuberculosis with apical pleuritis was considered first. 
The slight rise in temperature, the early cough, the roentgen findings of an apical 
shadow and the pain were in favor of such a diagnosis on his first admission. 
However, the severity of the pain was much more marked than that experienced 
i tuberculous apicitis. Later, of course, the bone changes ruled it out entirely. 
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Primary malignant growths of the ribs and vertebrae do not, as a rule, cause 
such a syndrome. Besides, roentgen evidence is apt to be present earlier than in 
this case. 

Spinal cord tumor and tumor of the mediastinum were considered and ruled 
out because of lack of neurologic findings and roentgen evidences. 


Necropsy: The necropsy was performed one hour after death. 

The essential findings follow: The body was extremely emaciated. Flat bulges 
were present over the proximal portions of the first three right ribs. The supra- and 
infra-clavicular fossae were deeply retracted on the right side and distinctly less on 


Fic. 4. (9/28/36) The upper three ribs, second and third transverse processes, vertebral 
arches and half of the second vertebral body are destroyed on the right side. 


the left. The right arm was thinner than the left due to wasting of muscles. A few 
firm lymph nodes measuring about 10 mm. in size were felt in both axillary fossae, 
none elsewhere. The right half of the diaphragm was elevated (at the level of the 
fourth rib; the left half was at the level of the fifth interspace). The right pleural 
cavity was obliterated by adhesions which increased in density towards the apex. 
The lower and middle lobes of the right lung contained less air than normally; the 
upper lobe was completely atelectatic. The upper lobe was infiltrated with grayish- 
white firm tissue. Section surface: The borderlines between the infiltrating tissue and 
the pulmonary parenchyma could not be everywhere clearly recognized. Gray atelec- 
tatic tissue surrounded firm homogeneous infiltrating tumor parenchyma in which 
were enclosed compressed bronchi and blood vessels. The infiltration extended into 


\ 
4 
4 
3 
| 


use 
1 in 


tled 


Iges 


and 
on 


CASE REPORTS 1515 


the pleura and through it into the dorsal portions of the first, second and third ribs. 
Over the outer surface of these ribs, flat bulges of a soft tissue were present which, 
when incised, showed yellowish soft semiliquid contents. The nerve trunks of the 
brachial plexus, as well as the right subclavian artery and its branches, were seen to 
traverse tumor tissue. 

Vertebral column: Medially the tumor tissue extended and invaded the bodies of 
the first, second, third, and fourth thoracic vertebrae and their right transverse proc- 
esses. The body of the second vertebra was partly, and that of the third vertebra 
was completely destroyed. Just a few small remnants of bone were present. The 
tumor tissue surrounded the vertebrae and invaded the adjacent soft tissues, but 
everywhere remained extradural. The spinal cord in this area was free. 

Trachea: The mucosa was pale. About 3 cm. above the bifurcation it was im- 
bedded in tumor tissue on the right side. The hilum lymph nodes on the right side 
were enlarged and in places matted together. The uppermost measured 3 by 1 by 1 
cm. Its upper half was infiltrated with tumor tissue. The lower end showed an old 
calcified tuberculous lesion. A similar tuberculous process was present in the en- 
larged and anthracotic right peribronchial lymph nodes. The right main bronchus 
was filled with a reddish viscid exudate. The lower branch of the right bronchus 
was free. The upper and middle branches of the right bronchus were narrowed by 
the external pressure, but the mucous membrane was intact as far as the branches 
could be followed up. The upper bronchus entered the firm tumor tissue. 

The left lung weighed 515 gm. and was somewhat enlarged. The pleura showed 
dense, fibrous adhesions. The apex showed some chronic emphysema. The mid- 
portion of the upper lobe was consolidated in an area measuring 11 by 8.5 cm. The 
bronchi were filled with a viscid exudate. The mucous membrane was congested and 
showed numerous hemorrhagic extravasations in the upper bronchus. The other 
bronchi were pale. On section surface of the consolidation, a sharply circumscribed 
area was present separated by a grayish line of demarcation and showing breakdown 
and necrosis in the center. It was brown red in color. The remaining parenchyma 
showed moderate emphysema. The lymph nodes showed no abnormalities. 

The pancreas weighed 66 gm. It was decreased in all dimensions. ‘The con- 
sistency was very firm. It was surrounded by infiltrated lymph nodes. On section 
surface the head of the pancreas was infiltrated by tumor tissue. The body and tail 
showed less marked changes. A cystic cavity, filled with a hemorrhagic fluid was 
present, measuring about 8 mm. in size, in the body of the organ. 

The right suprarenal weighed 15.6 gm. and appeared larger than normal, measur- 
ing 60 by 40 by 15 mm. Section surface showed a replacement of the normal struc- 
ture by nodes, yellowish white in color with multiple hemorrhages. The left supra- 
renal was larger than normal but not as large as the right, weighing 9.4 gm. Sec- 
tion surface showed also some infiltration. 

The retroperitoneal lymph nodes were enlarged and matted together, measuring 

up to about 2. cm. The section surface was grayish white, obviously infiltrated and 
firm. 
_ The left kidney weighed 145 gm. The capsule stripped with ease, except for a 
lew isolated areas. The surface showed sharply circumscribed grayish white 
nodes which had a similar appearance on section surface. They varied in size from 
10 to 15 mm. Their appearance on section surface resembled the tumor tissue de- 
scribed in the lung. Yellow streaks were especially noticeable. The cortex was 
widened up to 10 mm. There were nodes in the cortex as well as in the pyramids. 
The right kidney weighed 135 gm. and appeared somewhat larger than the left. The 
nodules were somewhat more numerous and larger. The kidney pelvis showed no 
abnormalities. 

A few 3 mm. sized calcified nodules were found in the spleen and liver resembling 
grossly calcified tubercles. The brain and meninges were edematous. 
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Microscopic examination: Right lung: Sections from the tumor mass showed 
alveoli, small and large, of various shapes, lined with medium to high columnar epi- 
thelial cells with large, in places vesicular, in others hyperchromatic nuclei with 
prominent nucleoli. Some of the alveoli were very large and were filled with folds 
and papillary outgrowths. The anaplasia of the lining epithelial cells was very pro- 
nounced. Some of them were extremely large, of giant cell proportions, with single 
huge or with multiple nuclei. Mitotic figures were numerous. (Figure 5.) Some 
of the alveoli were empty but most of them were filled with a mucoid material, 
(Figure 6.) In sections stained with Mayer’s muci-carmin the material in the 
alveoli stained similarly to mucin. Droplets of similarly staining material were seen 
also in the central portions of the lining epithelial cells. Some alveoli were filled 
with continuous sheets of cells similar in appearance to those just described, but many 
more alveoli were filled with large polygonal, oval or round cells with small compact 
nuclei and with a pale, hardly noticeable, cytoplasm. These alveolar masses re- 
sembled somewhat squamous epithelium, but only on superficial examination. ( Figure 
7.) The septums between the alveoli were made up of a dense connective tissue 
infiltrated with lymphocytes and with columns or nests of tumor cells. The re- 
semblance to pulmonary alveoli is very striking. (Figures 8 and 9.) It could be 
assumed that the epithelium of the bronchus carcinoma grew out of the bronchi and 
lined the inner surface of the alveoli. That tempting supposition is contradicted by 
the finding of identical structures in the metastases in the kidney and suprarenals 
as will be described. (Figure 10.) One cannot assume there the preéxistence of 
alveoli to be lined by the ingrowing tumor cells. Furthermore the septa between 
the cavities in the lung have an entirely different structure than do pulmonary 
alveolar septa. In some areas small bronchi are seen compressed by infiltrating tumor 
tissue. A few nodules were found consisting of a calcified capsule and filled with a 
cheesy blue staining amorphous material. They resemble calcified tubercles. 

Left lung: Sections from the consolidated areas show diffuse infiltration of the 
alveoli with a thick leukocytic and fibrinous exudate, surrounding centrally located 
necrotic broken down tissue, where the alveolar outlines can be made out very indis- 
tinctly. Towards the pleura, there is present a large area consisting of cavities 
separated by thick septa lined with cuboidal epithelial cells. They are regular in size, 
shape, and appearance. (Figures 11 and 12.) Such changes in pulmonary alveoli are 
known to occur in the course of chronic inflammatory processes. Some authors at- 
tributed them to transformation or metaplasia of the lining cells of the alveoli. Other 
writers (and they seem to have the better of the argument) claim that these cuboidal 
lining cells are not transformed lining cells but the basal cells of the bronchial epi- 
thelium which grew out of the bronchi and into the alveoli. In one of the sections 
such continuity of the cuboidal lining could actually be observed. (Figure 13.) 

Pancreas: A diffuse infiltration with carcinomatous tissue is present having the 
same cytological and structural features as the primary tumor in the lung. The 
pancreatic parenchyma is diminished in quantity and is replaced by a diffuse pro- 
liferation of a dense, fibrous connective tissue which is infiltrated with lymphocytes 
and plasma cells. The connective tissue surrounds small atrophic islands of paren- 
chyma and surrounds and compresses pancreatic ducts. The islands of Langerhans 
and the remaining parenchyma are equally affected. It is probable that the fibrosis is 
due to the compression of the ducts with resulting atrophy. Such atrophy and 
fibrosis are known to occur as a result of occlusion of the pancreatic ducts. Some- 
times that is aggravated by a rupture of a duct with resulting necrosis and subsequent 
organization. That would be the most probable explanation for the formation of the 
cyst filled with necrotic and hemorrhagic contents as described in the gross findings. 
The cyst was found lined with carcinomatous tissue. In some sections, ducts were 
found compressed and deformed by infiltrating cancerous tissue. The increase 0! 
connective tissue and fibrosis could not be very well explained as merely a result 
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Fic. 5. High power magnification. The epithelial cells are very anaplastic. Many 
nucleated giant cells and mitotic figures are present. 
_ Fic. 6. High power magnification. The alveoli are filled with a mucoid material stain- 
ing with muci carmin. 
_ Fic. 7. High power magnification. The alveoli are filled with continuous masses of 
epithelial cells resembling squamous epithelium. 
Fics. 8 and 9. Low power magnification. Striking resemblance to pulmonary alveoli. 
Fic. 10. Low power magnification. Section from a metastatic nodule in the suprarenal 
showing similar structure as in the tumor of the lung. 
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Cuboidal epithelial cells lining alve: i. 
showing 


Fics. 11 and 12. High power magnification. 


Fic. 13. High power magnification. Section through a small bronchus 
- —y of the cuboidal epithelium in the alveoli with the basal epithelial cells of the 
ronchus. 

Fic. 14. Low power magnification. Lumen of a blood vessel containing clumps of 
tumor cells. 

Fic. 15. High power magnification. 

Fic. 16. High power magnification. 


Destruction of bone by tumor tissue. 
Invasion of brachial plexus by tumor tissue. 
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of the cancerous infiltration, because it was equally pronounced in areas where can- 
cerous infiltration was absent and only atrophic pancreatic parenchyma was present. 
Furthermore, an additional argument in favor of our explanation is the absence of 
any noticeable fibrosis in the metastases to the lymph nodes, kidneys, and suprarenals. 

Suprarenals: Only small residues of the cortical layers are preserved. Most 
of the cortex and almost the entire medullary tissue is destroyed and replaced by a 
highly anaplastic adenocarcinoma similar to the tumor tissue that has been previously 
described. Its structure is identical with that of the tumor in the lung, including the 
resemblance to pulmonary alveoli. (Figure 11.) In some areas the tumor is sharply 
separated from the suprarenal proper while in others it grows diffusely into the 
parenchyma. The connective tissue is scarce. 

Kidneys: The structure of the metastatic nodes is identical in every detail with 
that in the suprarenals. The renal parenchyma shows swelling of the tubular epi- 
thelium and a diffuse hyperemia. 

Lymph nodes: (mediastinal, peribronchial, and retroperitoneal). The normal 
structure is hardly recognizable due to replacement by anaplastic actively proliferat- 
ing tumor tissue of the already described morphology. Around some of the lymph 
nodes blood vessels were found filled with clumps of tumor cells. (Figure 14.) 

Vertebrae: The bone is completely replaced by tumor tissue. (Figure 15.) 

Brachial plexus: Sections showed nerve fibers surrounded by infiltrating car- 
cinomatous masses. Mucoid degeneration and atrophy were noticeable (figure 16). 

Spleen and liver: Sections of the nodules show the structure of old calcified 
tubercles. 

Anatomic diagnosis: Primary adenocarcinoma of the right upper lobe bronchus 
infiltrating the chest wall, the right brachial plexus, infiltrating and destroying parts 
of the first, second, and third ribs, of the first, second, third and fourth thoracic 
vertebrae. Carcinomatous metastases to the mediastinal lymph nodes; to the tenth, 
eleventh, and twelfth thoracic vertebrae; to the retroperitoneal lymph nodes, to the 
pancreas, and to both suprarenals and kidneys. Atrophy of the right arm. Brown 
atrophy of the heart and liver. Cloudy swelling of the kidneys. Acute passive con- 
gestion of the spleen. Old tuberculous lesions of right mediastinal lymph nodes. Old 
calcified tubercles of spleen and liver. 


DIscUSSION 


Primary apical bronchiogenic carcinomas are not very rare. The form 
which produces the symptom complex of the so-called superior pulmonary sulcus 
tumor is apparently quite rare. It occurred to us that the course and the patho- 
logical findings in this type of apical carcinomas may be explained by the pres- 
ence of dense, pleural adhesions at the apex prior to the development and growth 
of the tumor. Such preéxisting adhesions may then facilitate the expansion 
of the tumor towards the thoracic wall and the spinal column. Many of the 
case reports emphasized the co-existence of old tuberculous lesions, such as we 
also found in our case, and these may explain the presence of old adhesions. 


CONCLUSION 


This case report adds additional evidence that the clinical complex of pain in 
the shoulder and arm, Horner’s syndrome, atrophy of the muscles of the arm 
and hand, roentgen-ray evidence of a mass at the extreme apex of the lung, and 
local destruction of ribs and of the adjacent vertebrae, is not due to a specific 
tumor, as was postulated by Pancoast, but may be caused by a variety of tumors 
of different origins. Our case and the review of the reports in the literature 
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that are corroborated by necropsy findings indicate that in most cases a primary 
bronchiogenic carcinoma has been the true nature of the neoplasm in the so- 


called superior pulmonary sulcus tumor. 
adhesions may have some bearing upon the direction in which the tumor grows, 
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PERNICIOUS ANEMIA UNASSOCIATED WITH 
ACHLORHYDRIA: CASE REPORT * 


By J. Owen Finney, M.D., Gadsden, Alabama 


Biocu ' was the first to report a case of pernicious anemia without achlor- 
hydria. He assumed that the gastric secretion returned to normal in the period 
of remission. Prior to the use of modern diagnostic methods reports of in- 
stances of pernicious anemia in patients in whom free hydrochloric acid was 
demonstrated in the gastric contents were fairly numerous. Since the advent 
of present day hematologic technic and knowledge such observations have been 
less common. Oliver and Wilkinson * enumerate 74 cases obtained from a sur- 
vey of the literature. Alsted* in a comprehensive study, including the report 
of Oliver and Wilkinson, was able to find only 32 examples that withstood criti- 
cal analysis. To these he added two cases from his personal experience. The 
case reported by Harvey and Murphy * was not considered in Alsted’s series 
but appears, in the opinion of the author, to be an undoubted case of pernicious 
anemia unassociated with achlorhydria. The rarity with which free hydrochloric 
acid is found in the gastric contents of patients with pernicious anemia justifies 
areport of the following instance. 


Case REPORT 


P. S., a 60 year old white, married, male minister was first seen on June 6, 1938, 
complaining of “ weakness and difficulty in walking.” Approximately three years 
before admission he had first noted paresthesia of the feet and legs. This soon be- 
came associated with difficulty in walking, especially in the absence of light, and with 
a“ loss of feet” while in bed. In the fall of 1935 he experienced a period of weak- 
ness, tired easily and was told by his friends that his skin was “ yellow.” The 
weakness and “ jaundice ” abated spontaneously after a few months. The difficulty 
in walking and the paresthesia improved but he had never been able to get about 
with his usual agility since the onset of the illness. He carried on the busy life 
incident to his calling in an acceptable fashion until four or five months before he 
presented himself for examination when weakness curbed his activity. For six 
weeks “ jaundice ” had been noted. Anorexia had been present for four weeks: to 
this he attributed a weight loss of 15 pounds (6.9 kg.). He had not been able to 

* Received for publication November 15, 1938. 

From the Guice-Morgan Clinic and the Medical Service of the Holy Name of Jesus 
ospital, Gadsden, Alabama. 
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1522 J. OWEN FINNEY 
walk without the aid of a stick for two weeks and his feet felt as if there were 
“boards glued to the bottoms.” For one week dyspnea on moderate exertion had been 
present. No vomiting or hematemesis had occurred. There had been a tendency 
to constipation for several weeks without abnormal stools having been observed. No 
relatives were known to have had periodic attacks of jaundice. 

The patient’s past history was irrelevant. He had always resided in the United 
States and always abstained from the use of alcohol and tobacco. One nephew had 
died from a teratoma of the testicle. No other familial diseases were known. 

On examination the temperature was 99.2° F., the pulse 84 per minute and the 
respirations 18 per minute. The weight was 146 pounds (66.5 kg.) and the height 
68 inches (170 cm.). The systolic blood pressure was 110 mm. Hg; the diastolic 
70 mm. Hg. The patient was a well preserved, intelligent, codperative, elderly white 
male who appeared to be chronically ill. The skin had a distinct lemon yellow tint; 
it was smooth, warm, moist, elastic and free from lesions. The hair was normal 
in distribution, texture and amount and was silvery white in color. The mucous 
membranes were generally pale to a striking degree but not otherwise notable. 
There was no local or general glandular enlargement. The head was symmetrical 
and without tenderness. The position of the eyes was normal; the extra ocular 
movements were well and equally executed; the pupils were equal, round, regular 
and reacted briskly to light but sluggishly in accommodation; the fundi were negative. 
The nose and ears were not remarkable. The mouth was edentulous. The tongue 
was not red nor was atrophy of the papillae noted. The neck was negative. The 
thorax was “barrel” shaped, symmetrical and well clad. The lungs were clear to 
percussion and on auscultation. There was evidence of mild emphysema. The apex 
impulse of the heart was not identified; there was no shock or thrill. Emphysema 
of the lungs rendered percussion of the cardiac outline unsatisfactory. The sounds 
were distant; the rate normal; the rhythm regular; there was a soft blowing systolic 
murmur over the apex that was not transmitted. The peripheral vessels were firm 
but could be compressed with ease. The skeleton revealed no tenderness or de- 
formity. The abdomen was pendulous and soft; no viscera or masses were palpable; 
there was no tenderness. The genitalia were negative. Rectal examination revealed 
a normal sphincter tone; there was a rosette of external hemorrhoids; the prostate 
was symmetrically enlarged to a mild degree; no masses were felt. [Examination of 
the extremities revealed pallor of the nail beds; arterial pulsations were normally 
present. Neurologic study revealed a symmetrical hypesthesia from the mid thighs 
down. There was an absence of vibratory sense over the bony prominences of the 
sacrum and lower extremities. The proprioceptive sense was markedly diminished 
in the lower extremities. He stood and walked with a wide base and the Romberg 
test was positive. The Babinski phenomenon was equivocal on both sides. No 
abnormality of the cranial nerves was detected. The sensorium was clear, memory 
excellent and speech normal. There was no demonstrable muscle weakness or atrophy. 
The abdominal and cremasteric reflexes were present and respectively equal. The 
deep reflexes of the upper extremities were present, active and respectively equal. 
The ankle jerks could not be obtained; the knee jerks gave an equally faint response 
on reénforcement. 

Laboratory: There were 1,500,000 red blood cells per cu. mm. The white blood 
cells numbered 2,500 with the differential showing 58 per cent polymorphonucleat 
neutrophiles, 2 per cent large lymphocytes; 38 per cent small lymphocytes and | per 
cent basophiles. The color index was 1.5. The volume index was 1.2. A stained 
smear revealed marked poikilocytosis and anisocytosis; the majority of the cells were 
large and well filled; polychromatophilic cells were seen with fair frequency and an 
occasional nucleated red blood cell was observed. The reticulocyte count was 0.5 
per cent. The fragility test revealed normal resistance. The icteric index was 6 
units. The van den Berg test was negative. The urine was clear, amber and acid 
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in reaction; there was a faint trace of albumin; sugar was absent; microscopic study 
of the centrifuged sediment revealed an occasional white blood cell and hyalin cast; 
bile was absent; urobilin was present. The gastric analysis revealed 37° free hy- 
drochloric acid and 25° combined acid; there was no gross or occult blood. (The 
simple Ewald test meal was used. without alcohol or histamine stimulation. This 
procedure was carried out on five different occasions and free hydrochloric acid 
varied from 18° to 37°.) The stool was firm in consistency and brown in color; 
there was no gross or occult blood; no ova or parasites were identified; there were 
no fatty acid crystals. The blood Wassermann reaction was negative. The spinal 
fluid was clear and under 6 mm. Hg pressure; there were 9 cells per cu. mm. in the 
undiluted fluid; sugar was present; there was a faint trace of globulin; the Wasser- 
mann reaction was negative; the colloidal gold curve and chloride content were not 
determined. The phenolsulphonephthalein renal function test revealed 85 per cent 
excretion in two hours. No liver function tests were done. The fasting blood sugar 
was 110 mg. per 100 c.c. The non-protein nitrogen was 28 mg. per 100 c.c. 

Fluoroscopic examination of the chest, stomach and colon was reported to be 
negative. 

Impression: 1. Macrocytic anemia (probable pernicious anemia without achlor- 
hydria) with combined degeneration of the spinal cord. 2. Benign hypertrophy of 
the prostate gland. 3. Adentia. 

Course: The patient was given 3.5 c.c. of liver extract * intramuscularly once a 
day for three days, and then once each week for 10 weeks. Since this it has been 
given every two weeks. This relative frequency has been maintained with the hope 
of stimulating improvement in the cord symptoms. A general diet was employed. 
Two teaspoonfuls of brewer’s yeast four times a day was prescribed. 

The reticulocyte response was dramatic, a peak of 18 per cent having been 
reached on the eleventh day following institution of therapy (figure 1). The ery- 
throcyte count and hemoglobin rose promptly; the color index was | at the end of 
the third week and has remained slightly less since (figure 1). The white blood 
cell count has varied between five and six thousand since the fourth week 
(figure 1). At the end of the first week of treatment anorexia ceased and a sense 
of well-being replaced the weakness that had been so pronounced on admission. The 
skin lost the lemon yellow tint after two weeks. The course was characterized by 
rapid general improvement. Progress of the neurological symptoms has been slow 
in contrast to the general response but after one month of therapy he was able to 
get about without the aid of a cane. After two months he volunteered the informa- 
tion that he no longer “ lost his feet ” at night and that he had participated in a series 
of revival services of several days’ duration. He has continued to do well up to the 
time of this report. 


DISCUSSION 


The absence of achlorhydria is no longer considered contradictory to the 
diagnosis of pernicious anemia.*»***° It is well in instances where free 
hydrochloric acid is found in association with pernicious anemia to consider the 
thought of Morrison '° who suggests that the oxyntic cells may both secrete the 
anti-anemic principle and excrete hydrochloric acid. Granting this possibility 
it appears reasonable to assume that in rare instances the two functions are not 
lost and although there is no longer a secretion of the anti-anemia factor the 
excretion of hydrochloric acid continues undisturbed. 

The history of the presented case is entirely compatible with pernicious 
anemia. The physical examination was characteristic in all respects except for 
an absence of glossitis. Detailed laboratory study revealed the presence of free 


* Lilly’s “ Concentrated Liver Extract.” 
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Fic. 1. Graphic demonstration of the patient’s response to therapy. It will be noted 
that the red blood cell count and hemoglobin have been codrdinated so as to indicate the 
color index. The color index was down to 1 at the end of the third week of treatment and 
has remained slightly less than 1 since. 


hydrochloric acid in the gastric contents as the only unexpected finding. A 
gastrointestinal series failed to indicate any lesion. Care was exercised to see 
that the patient took a general diet during his convalescence, the so-called “ sprue 
diet” being purposely avoided. Brewer’s yeast by mouth and liver extract 
parenterally constituted the only therapy. The general and hematologic response 
was typical of pernicious anemia. 

An interesting feature is that six weeks after the patient was admitted one 
of his relatives came into the clinic for study and was found to have pernicious 
anemia associated with glossitis and achlorhydria. 


SUMMARY 


A case is presented in which the history, physical examination and hema- 
tologic study were essentially characteristic of pernicious anemia. Free hy- 
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drochloric acid was found in the gastric contents in each of five different deter- 
minations. The response to parenteral liver extract was dramatic and in all 
respects similar to that in cases associated with achlorhydria. 
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PARTIAL HEART BLOCK DUE TO INCREASED VAGUS 
ACTION; A CASE REPORT* 


By Rosert C. Levy, M.D., Chicago, Illinois 


Tus rare case of severe heart block due to vagus influences is reported be- 
cause of the paucity of such cases in the literature. It is felt that the report of 
such cases will help to draw attention to what must be of more frequent occur- 
rence than the published instances would indicate. 


CASE REPORT 


R. A., a 14 year old school boy, was referred to us in the Medical Clinic on 
December 30, 1933 to determine the cause of his fainting spells. He had been ad- 
mitted to the Surgical Clinic on March 25 for a recent fracture of the right humerus, 
which was uneventfully set in a Dorfman’s triangle. However, he had a fainting 
spell on four subsequent occasions, when he returned simply for the purpose of in- 
spection. On these occasions he suddenly turned pale and lost consciousness for a 
minute but no convulsions occurred. After the fourth fainting spell, he was referred 
to us. 


*Received for publication May 16, 1938. 
From the Cardiovascular Department, Michael Reese Hospital, Chicago, Illinois. 
Aided by the A. D. Nast Fund for Cardiac Research. 
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He was a thin, undernourished boy with many carious teeth. His blood pressure 
was 104 mm. of mercury systolic and 74 diastolic and his heart rate was 68 per minute. 
Occasional intermittence of the pulse was noted, the pauses being 144 to 2 times the 
ordinary pulse interval. This intermittence could be accentuated by holding the 
breath in inspiration and sometimes by pressure over the carotid sinuses. Exercise 
abolished the intermittence. A slight bulging was noted in the region of the pul- 
monary conus in the roentgen-ray, and this was confirmed by fluoroscopy. The 
electrocardiogram at this time showed a first and second degree A-V block with a 
P-R interval of 0.30 second and an occasional dropped ventricular beat. The patient 
showed no other clinical or laboratory abnormalities. 

The past history revealed chicken pox, mumps and a questionable attack of scarlet 
fever in childhood. 

The patient has been followed for a period of three years since his first visit 
without any change in the findings except for the occasional occurrence of a short, 
soft, blowing systolic murmur over the pulmonic area, 


SPECIAL OBSERVATIONS 


During the succeeding three years, a number of special observations were 
made on this patient with the aid of the electrocardiograph, and the effect of 
various drugs was noted. The more pertinent observations are given in table 1 
and shown in figures 1 to 8. 

It was found that (1) holding the breath in inspiration increased the A—-V 
block (see table 1 and compare figures 1 and 2); (2) pressure on the carotid 
sinuses sometimes increased the A-V block (see table 1 and compare figures 
1 and 3) ; (3) exercise lessened the A—V block (compare figures 1 and 4) ; (4) 
digitalis (3.3 gm. in 9 days) increased the A—V block (see table 1 and compare 
figures 1 and 6) ; (5) atropine completely abolished the A—V block and prevented 
breath holding and carotid sinus pressure from affecting the A-V conduction 
(see table 1 and compare figures 1 and 5) ; (6) atropine abolished the A—V block 
present during digitalization (compare figures 6 and 7). However, adrenalin, 


Fic. 1. Portion of electrocardiogram, Lead II, taken March 3, 1934 showing first 
degree A-V block present in this patient. P-R interval 0.26 sec., rate 86. 

Fic. 2. Portion of electrocardiogram, Lead II, taken March 3, 1934 showing increase 
in A-V block in this patient following holding of breath in inspiration. Note dropped 
ventricular beat and Wenckebach phenomenon. P-R interval 0.16 to 0.32 sec., rate 79. 

_ Fic. 3. Portion of electrocardiogram, Lead II, taken March 3, 1934 showing increase 
in A-V block on this patient following pressure on right carotid sinus. Note dropped ven- 
tricular beat and Wenckebach phenomenon. P-R interval 0.16 to 0.24 sec., rate 80. 

_ Fic. 4. Portion of electrocardiogram, Lead II, taken March 3, 1934 showing decrease 
in A~V block in this patient following exercise. P-R interval 0.18 sec., rate 86. 

_ Fic. 5. Portion of electrocardiogram, Lead II, taken March 3, 1934 showing decrease 
in A-V block in this patient 15 minutes after administration of 1/50 gr. atropine sulphate 
hypodermically. P-R interval 0.18 sec., rate 111. 

Fic. 6. Portion of electrocardiogram taken March 26, 1935 * showing increase in A-V 
block in this patient following administration of 2.3 gm. of digitalis over a period of 9 days. 
Note dropped ventricular beat and Wenckebach phenomenon. P-R interval 0.18 to 0.36 
sec., rate 86 on average. 

_ Fic. 7. Portion of electrocardiogram, Lead II, taken March 26, 1935 * showing decrease 
in A-V block in this patient 20 minutes after administration of 1/50 gr. atropine sulphate 
hypodermically. P-R interval 0.19 sec., rate 103. 

Fic. 8. Portion of electrocardiogram, Lead II, taken March 26, 1935* showing lack 
of action of breath holding and carotid sinus pressure in this patient 15 minutes after ad- 
ministration of 1/50 gr. atropine sulphate hypodermically. P-R interval 0.19 sec., rate 125. 


* These three records were taken after the patient had been completely digitalized. 


ROBERT C. LEVY 


TABLE I 
Studies Made on March 3, 1934 


| Heart rate P-R 
Procedure (beats per Interval Remarks 
min.) (sec. ) 


(figure 1) 
Breath held in inspiration... . . 79 0.26 Dropped ventricular beats with 
(average) | (0.16-0.32) phenomenon (fig- 
ure 
Pressure on right carotid sinus. . 80 0.22 One dropped ventricular beat— 
(average) | (0.16—0.24) Wenckebach phenomenon (fig- 
ure 3) 
Pressure on left carotid sinus. . . 75 0.27 No dropped ventricular beats 
5 min. after administering atro- 
pine sulphate (1/50 gr.) hypo- 
103 0.17 No dropped ventricular beats 
15 min. after atropine adminis- 
(figure 5) 


25 min. after atropine adminis- 
115 0.17 No dropped ventricular beats 
27 min. after atropine adminis- 
tration; breath held and both 


carotid sinuses pressed upon. . 91 0.20 No dropped ventricular beats 
28 min. after atropine adminis- 
91 0.22 No dropped ventricular beats 


8 minims of 1/1000 dilution, physostigmin, gr. 1/30 and mecholyl, 1 mg. to 10 
7 mg., all given subcutaneously, had no effect on the A-V conduction although 
manifesting their other usual actions. 


DISCUSSION 


The observation that such vagus stimulants as deep inspiration, carotid sinus 
pressure and digitalis all accentuated the heart block, suggested the vagal origin 
of this heart block. This was confirmed by the complete abolition of the block 
when atropine was administered. The apparent absence of vagus stimulation 
by physostigmin and mecholyl is attributed to the observed unpleasantness of 
their side reactions counteracting the vagus effects. The inability of adrenalin— 
in contrast to atropine—to alter the A—V conduction also supports the view that 
the vagus is the mode by which the A-—V block is produced and varied. The 
fainting spells for which the patient was originally referred to us, were most 
likely due to a more advanced heart block produced by an accentuation, through 
fear, of his already existent second degree heart block. 

The persistence over a period of years of a severe degree of A—V_ block 
entirely due to vagus influence, is unusual. Only a few similar cases have been 
previously reported. In this boy the increased vagal tone manifested itself only 
on the A—V conduction, since no other evidence of vagotonia was demonstrable. 
This type of case occurring in a young individual must be distinguished from 
organic heart block. 
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SUMMARY 


A 14 year old patient is reported with persistent vagus A—V heart block of 
marked degree. Atropine abolished the block. The action of certain other 
drugs and procedures on the block is reported. 


It is a pleasure to acknowledge my indebtedness to Dr. L. N. Katz for his helpful advice 
in the study of this case and in preparing the report. 
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EDITORIAL 
THE USE OF THIAMIN IN NEUROLOGICAL DISEASES 


The demonstration that the polyneuritis of alcoholic addicts, like that 
of oriental beriberi, is caused by a deficiency of vitamin B, and can be cured 
by the administration of this substance* has aroused wide interest in the 
possible relation of dietary deficiencies to other types of degenerative dis- 
eases of the nervous system. There is strong evidence that a similar de- 
ficiency is responsible for the neuritis which may appear in patients on in- 
adequate diets in such conditions as the early toxemias of pregnancy,’ 
protracted infections * and serious gastrointestinal disturbances.* 

The successful use of thiamin chloride in the treatment of these con- 
ditions led naturally to its trial in types of neuritis and other degenerations 
which are not associated with any obvious vitamin deficiency. Many 
articles have appeared during the past three years in both the American and 
European literature reporting favorable therapeutic results in such condi- 
tions. Success has been claimed in diseases which are very diverse in type 
and etiologically appear entirely unrelated. These include diabetic neuritis, 
arsenical neuritis, trigeminal neuralgia, and localized neuritis of the 
brachial plexus and of various individual peripheral nerves; herpes zoster, 
poliomyelitis, and postdiphtheritic paralyses; retrobulbar neuritis and the 
funicular myelitis of pernicious anemia; and even the lightning pains of 
tabes and intractable pains of cancer. In most of these cases thiamin 
chloride was administered by parenteral injection in large doses, often over 
a period of several weeks. 

Many of these reports are not convincing because the number of cases 
was small and treatment was not properly controlled. In a few instances, 
however, careful studies covering a reasonably adequate series of cases have 
been reported. Thus Vorhaus, Williams and Waterman * treated 100 cases 
of neuritis, of which 22 were cases of localized neuritis and 78, polyneuritis 
of various types. In only a few of these was there a probable dietary 
deficiency, but all had pain and most of them were of long duration. Com- 
plete relief was obtained in 44 per cent and substantial improvement in 48 
per cent more. Similar results have been reported in smaller series of 

1 Jotuirre, N., Corsert, C. N., and Jorre, P. N.: Observations on the relationship of 


vitamin B (B,) to polyneuritis in the alcohol addict, Am. Jr. Med. Sci. 1936, clxxxixi, 


515-526. 

2 STAEHLER, F.: B,-hypovitaminosen in der Schwangerschaft, Miinchen. med. Wchnschr., 
1937, Ixxxiv, 327-331. 

3 MotnAr, S.: Die Behandlung mit Vitamin B, bei Nervenerkrankungen, Klin. Med, 
1937, xvi, 1022-1025. 

4 Strauss, M. B.: The role of the gastrointestinal tract in conditioning deficiency dis- 
eases, Jr. Am. Med. Assoc., 1934, ciii, 1-4. : 

5 Vornaus, M. G., Witttams, R. R., and WaterMAN, R. E.: Studies on crystalline 
i, B,. Experimental and clinical observations, Jr. Am. Med. Assoc., 1935, cv, 1580- 
1584. 
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cases by Stevenson * and by Ktihnau.’ These observers also noted relief of 
pain in a small group of cases of trigeminal neuralgia and herpes zoster. 
The results in the other conditions noted seem questionable. Vorhaus and 
his associates did not attribute the improvement to the correction of a vita- 
min deficiency but thought it must be ascribed to a “nonspecific ’’ effect of 
thiamin on neuritis, regardless of its origin. 

The results of treatment of the combined sclerosis of pernicious anemia 
with thiamin have been conflicting. In a series of seven cases, however, 
reported by Fouts and his associates,* which was properly controlled, no 
benefit was obtained. Although the general condition of the patients was 
temporarily improved, both the anemia and the sclerosis progressed. 

The treatment of selected cases of retrobulbar neuritis with thiamin or 
with the vitamin B complex has a more secure basis. There is strong 
evidence that this condition is sometimes the result of a dietary deficiency. 
Several Japanese observers have noted the frequency with which beriberi is 
associated with retrobulbar neuritis. In a series of 90 cases, Shimazono ° 
found evidence of beriberi in 50 per cent. Typical cases with beriberi have 
also been reported in this country. Retrobulbar neuritis may also occur in 
cases of pellagra. Extensive outbreaks have been reported in the tropics 
among natives who had subsisted on grossly inadequate diets. Thus 
Moore *° observed a large number of such cases in Southern Nigeria. In 
addition to a glossitis, stomatitis and typical scrotal skin lesions, these cases 
showed a retrobulbar neuritis with a secondary optic atrophy. He found 
this condition present in 60 per cent of 3,000 individuals examined because 
of visual defects. Treatment with marmite in the early stages restored 
normal vision and effected a complete cure. 

In this country retrobulbar neuritis and even optic neuritis have been 
observed in a number of alcoholic addicts with pellagra. Carroll ™ in par- 
ticular has emphasized the importance of dietary deficiency in producing 
“tobacco-alcohol amblyopia.”” In seven of a series of eight cases treated 
by means of an adequate diet and the administration of yeast, he obtained 
improvement in vision although these individuals continued to consume their 
customary quantities of alcohol and tobacco. 

These observations are of great significance in indicating the disastrous 
effects that dietary deficiency may exert on vision and the importance of an 
early diagnosis in such cases. If treatment was started promptly, vision 
which had been reduced to counting fingers might be completely restored, 


we acre D.: Vitamin B, in the treatment of neuritis, Practitioner, 1938, cx. 

J., Scuroever, H., and Worrr, O.: Einiges iiber die Anwendung des 
Vitamins B,, Deutsch. med. Wchnschr., 1937, Ixiii, 1407-1409. 

8 Fouts, P. J.. Kempr, G. F., Green, J. A., and Zerras, L. G.: Vitamin B intra- 
venously for the treatment of neurological changes in pernicious anemia, Jr. Indiana Med. 
Assoc., 1932, xxv, 448-451. 

® Sum azono, J.: B-avitaminosis und Beriberi, Ergeb. d. inn. Med., 1931, xxxix, 1-68. 

1° Moore, D. F.: Nutritional retrobulbar neuritis (followed by partial optic atrophy), 
Lancet, 1937, i, 1225-1227. 

1 Carrott, F. D.: The importance of diet in the etiology and treatment of tobacco- 
alcohol amblyopia, Arch. Ophth., 1937, xviii, 948-962. 
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whereas in the late stages little improvement was obtained. There is as yet 
no definite evidence as to which element of the vitamin B complex is con- 
cerned. Since retrobulbar neuritis has rarely been noted in endemic pel- 
lagra in the Southern States, it seems probable that a deficiency of thiamin 
plays the principal part in producing the degeneration. 

These observations do not indicate that all cases of retrobulbar neuritis 
or peripheral neuritis are the result of a vitamin deficiency. They in no way 
lessen the necessity for an exhaustive study of every individual case and of 
the elimination or proper treatment of any infection, intoxication or other 
abnormality which may be found. To substitute a prescription or a few 
hypodermic injections of thiamin for such an examination is gross mal- 
practice. 

The extent to which thiamin may be effective in relieving pain in neuritis 
which is not caused by a deficiency and the validity of the hypothesis of 
Vorhaus et al. that it exerts a “ nonspecific ”’ effect in such cases can be de- 
termined only by further studies. These must be carried out on adequately 
large groups of patients, and they must be much more carefully controlled 
and more critically evaluated than is the case with most of those which 
have been reported. There is fairly convincing evidence that thiamin may 
relieve pain and cause an improvement in the general condition of the patient 
in some of these diseases. Its indiscriminate use in any painful malady, 
however, is certain to result in careless examinations and in the neglect of 
more appropriate treatment as well as in exploitation of the patients. 


P. W. C, 
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REVIEWS 


Scarlet Fever. By Grorce F. Dicx, M.D., D.Sc., and GLrapys Henry Dick, M.D., 
D.Sc. 149 pages; 21 * 14.5 cm. Year Book Publishers, Inc., Chicago. 1938. 
Price, $2.00. 


Those interested chiefly in the bacteriological and immunological aspects of 
scarlet fever will find in this small volume an interesting and concise account of these 
subjects. There are chapters devoted to the specificity of hemolytic streptococci, to 
allergy, to anti-bacterial and local immunity, as well as to prophylaxis, symptoms and 
treatment. The discussion of symptoms is too brief to be adequate and the greater 
part of the chapter on treatment is devoted to the use of antitoxin. Eight excellent 
plates are included, showing the results of skin tests and scarlatina manifestations. 
A valuable bibliography is appended. 


J. E. B. 


Diseases of the Nose, Throat and Ear. By Witi1am Lincotn BaAvencer, M.D., 
F.A.C.S., and Howarp BALLeNGER, M.D., F.A.C.S. 1030 pages; 
2415 cm. Lea and Febiger, Philadelphia. 1938. Price, $11.00. 


A review of the seventh edition of Ballenger’s ‘“ Diseases of the Nose, Throat 
and Ear” shows several valuable improvements in this excellent book. The ana- 
tomical descriptions are clear, concise yet thorough, and so well written that one 
easily gets a good mental picture of both the gross and microscopic structures de- 
scribed. The discussion and outline of treatment, both medical and surgical, are 
brought up to date and cover the field in an excellent manner. The chapters on Ear, 
covering the anatomy, functions, diseases and treatments, both medical and surgical, 
are the greatest improvement in this edition over former ones. The pictures, dia- 
grams and plates are superior to those in earlier editions. 


F. B. A. 


Bones: A Study of the Development and Structure of the Vertebrate Skeleton. By 
P. D. F. Murray, M.D., D.Sc. 203 pages; 19.5 X 14cm. Cambridge University 
Press, New York City. 1936. Price, $2.50. 


The book contains 180 pages of text and 10 of references. The greater part 
deals with the embryonic and post-embryonic features of the bone and joint system 
and the normal reactions of bone and cartilage to development and function. A 
chapter is devoted to the processes of adaptation of bone and cartilage following 
structural changes. In general the book is interesting, but requires concentration. 
It merits the study of any teacher of bone pathology. 


Milestones in Medicine. Laity Lectures of the New York Academy of Medicine; 
with introduction by JAMes ALEXANDER Mitier, M.D. 276 pages; 19.5 X 13.5 
cm. D. Appleton-Century Company, New York. 1938. Price, $2.00. 


This book is one of a series in which are published the lectures given by the 
New York Academy of Medicine for the layman. Seven lectures are included in this 
volume, those given during 1936-37. 

The following are the subjects and the contributors: I. The Historical Back- 
ground of Psychiatry, by Smith Ely Jelliffe, M.D.; II. The Mechanisms of Heredity, 
by Charles R. Stockard, M.D.; III. Medicine at Sea in the Days of Sail, by Karl 
Vogel, M.D.; IV. The Evolution of the Human Brain, by Frederick Tilney, M.D.; 
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V. The History of Medical History, by Henry E. Sigerist, M.D.; VI. The History of 
Leprosy, by Newton E. Wayson, M.D.; VII. The Story of the Glands of Internal 
Secretion, by Walter Timme, M.D. 

The subject matter of the lectures is presented not in a didactic form, but rather 
progressively as thought was evolved concerning the various subjects. The reader 
gets an excellent understanding of the background of the topics, and, from a lay stand- 
point, the selection of the subjects has been extremely well done. 

The sections on psychiatry and the endocrine glands are very interestingly 
written, and Dr. Timme’s description of the hyperthyroid individual should appeal 
to anyone who has had contact with one of that temperament. 

In summary, there are presented lectures of medical interest, by experts for the 


layman, in a very readable form. 
F. G. D. 
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COLLEGE NEWS NOTES 
1939-40 NOMINATIONS FOR ELECTIVE OFFICERS 


In accordance with provisions of the By-Laws the Committee on Nominations 
herewith presents the list of nominees for President-Elect and for the First, Second 
and Third Vice-Presidents for 1939-40. The election of all nominees shall be by 
the members of the College at its annual business meeting. Nominations may also 
be made from the floor at the annual business meeting. 

Dr. O. H. Perry Pepper, President-Elect, Philadelphia, Pa., will accede to the 
presidency. 


New Nominations 


James D. Bruce, Ann Arbor, Mich. 
fl ee Allen A. Jones, Buffalo, N. Y. 

Gerald B. Webb, Colorado Springs, Colo. 
J. Morrison Hutcheson, Richmond, Va. 


Respectfully submitted, 


D. Lewis 

Henry M. THoMaAs, JR. 

W. WILKERSON 

DonaLp J. FRICK 

James ALex. MILLER, Chairman 
Committee on Nominations 


New Lire MEMBER 


Dr. Mortimer Warren (Fellow, 1929), Pathologist to the Maine General. Hos- 
pital, Portland, Maine, is the latest addition to the Life Membership roster of the 
American College of Physicians. 


GIFTS TO THE COLLEGE LIBRARY 


The following gifts to the College Library of publications by members are grate- 
fully acknowledged : 


Books 


Dr. Frank W. Spicer, F.A.C.P., Duluth, Minn.—one autographed copy, “ Trauma 
and Internal Disease ” ; 
Dr. S. A. Weisman, F.A.C.P., Minneapolis, Minn.—one autographed copy, “ Your 


Chest Should Be Flat.” 


Reprints 


Rear Admiral Charles S. Butler, F.A.C.P. (MC) U.S.N.—2 reprints; 

Col. A. T. Cooper, F.A.C.P. (MC) U.S.A.—2 reprints ; 

Dr. Everett C. Fox, F.A.C.P., Dallas, Texas—1 reprint; 

Dr. Charles M. Griffith, F.A.C.P., Washington, D. C.—1 reprint, by the late Dr. 
Philip B. Matz, F.A.C.P. 

Dr. I. W. Held, F.A.C.P., New York, N. Y.—1 reprint (in collaboration with Dr. 
A. Allen Goldbloom, F.A.C.P.) ; 

Dr. Aaron E. Parsonnet, F.A.C.P., Newark, N. J.—1 reprint; 
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Dr. S. A. Weisman, F.A.C.P., Minneapolis—2 reprints ; 
Dr. August A. Werner, F.A.C.P., St. Louis, Mo.—7 reprints. 


MonTANA SECTIONAL MEETING 


; The 3rd Annual Meeting of the Montana members of the American College of 
. Physicians was held in Butte, Montana, February 25, 1939, in the medical library of 
the Murray Clinic. 

Among those present were: Dr. H. W. Gregg, Dr. H. C. Watts, Dr. A. L. 
Gleason, Dr. E. D. Hitchcock, Dr. F. R. Schemm, Dr. A. C. Johnson, Dr. L. H. Flig- 
man, Dr. M. D. Winter, Dr. A. R. Foss, Dr. J. P. Ritchey, Dr. M. A. Shillington, 
Dr. Charles F. Little and Dr. M. B. Hesdorffer. 

| The program under the direction of Dr. H. W. Gregg, consisted of papers, 

. presentation of cases and general discussion. Dr. Gregg presented a case of diabetes 
in an acromegalic who has shown some improvement under insulin although most of 
this type of case are insulin resistant. Dr, D. H. Gillespie of the Murray Clinic pre- 
sented a patient with orthostatic hypotension and reported on two others. Dr. R. F. 
Peterson of the Murray Clinic spoke on autopsy and laboratory findings in a case 
of chronic nephritis and discussed the differential diagnosis between the kidney 
of hypertension and chronic glomerular nephritis. Dr. Gregg reported on cases of 
polycythemia vera and pointed out the dangers in the use of phenylhydrazin in treat- 
ment emphasizing the necessity of keeping the patient under constant observation. 

At 7:00 p.m. the members adjourned to the Rocky Mountain Café in Meaderville 
for dinner, after which there was a general round table discussion and the regular 
business was transacted. 

Dr. Louis H. Fligman, Helena, Governor for Montana, was elected President; 
Dr. M. D. Winter, Miles City, Vice President; and Dr. H. C. Watts, Fort Harrison, 
Secretary. 

In line with the policy of having the meeting in a central part of the State, it 
was decided to hold the 1940 meeting in Great Falls, the date to be selected before 
the Annual Meeting of the College. 

The Secretary was instructed to communicate with the associate members in 

Montana, with a view to having one or more of them present papers on this occasion, 
: in addition to a scientific program to be put on at the Great Falls Clinic. 


Under the presidency of Dr. Henry M. Moses, F.A.C.P., the Brooklyn Society of 
Internal Medicine held its 18th meeting at the Kings County Hospital, February 24. 
Dr. George A. Merrill, F.A.C.P., presented a case report on the treatment of status 
asthmaticus; Dr. Henry Wolfer, F.A.C.P., presented a paper on blood sugar curves 
; in cases of coronary thrombosis; and Dr. Henry Feinblatt, F.A.C.P., and Dr. Barnett 
Alpert presented a paper on hyperthyroidism: pituitary relationship and therapy. 
Dr. George E. Anderson, F.A.C.P., and Dr. Henry D. Fearon, F.A.C.P., are 
Secretary and Treasurer, respectively, of the Society. 
Among its councillors are: Dr. Edward E. Cornwall, F.A.C.P.; Dr. J. Hamilton 
Crawford, F.A.C.P.; Dr. Frank Bethel Cross, F.A.C.P.; Dr. Edwin P. Maynard, 
Jr., F.A.C.P.; Dr. George A. Merrill, F.A.C.P.; and Dr. George A. Sheehan, 


F.A.C.P. 


Dr. George Herrmann, F.A.C.P., Professor of Clinical Medicine at the Uni- 
versity of Texas, was guest speaker on the opening day of the Mid-South Post- 
graduate Assembly at Memphis, Tenn., February 14, 1939, his title being “ The 
Treatment of the Commoner Disorders of the Heart.” 
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Dr. August A. Werner, F.A.C.P., Assistant Professor of Medicine, St. Louis 
University School of Medicine, addressed the Peoria (Illinois) County Medical So- 
ciety, February 21, 1939, on “ The Effect of the Ductless Glands on Growth and 
Development.” 


Dr. Hugo Mella, F.A.C.P., has been appointed Chief of Postgraduate Instruc- 
tion and Medical Research Division, Medical and Hospital Service, Veterans Ad- 
ministration, effective February 1, 1939. 

Dr. Mella was formerly manager of the Veterans Administration Facility at St. 
Cloud, Minn. His new appointment has taken him to Washington, D. C., where his 
residence is at 1335 Ingraham St., N.W. 


Dr. M. Fernan-Nujfiez, F.A.C.P., Milwaukee, Professor of Pathology in the 
Marquette University School of Medicine, has been appointed Chairman of the Com- 
mittee on Cancer of the Wisconsin State Medical Society. 


At the annual meeting of the Southern Interurban Clinicians Club which met at 
Nashville, Tenn. on January 27 and 28, Dr. V. P. Sydenstricker, F.A.C.P., Professor 
of Medicine at the University of Georgia School of Medicine, presented a paper 
entitled, “ Hemolytic Icterus Following Splenectomy for Thrombocytopenic Purpura.” 
Dr. Sydenstricker was President of the Club during 1938. 


Dr. Warren Coleman, F.A.C.P., has been appointed Professor of Clinical Medi- 
cine at the University of Georgia School of Medicine. 


ABSTRACT 
MINUTES OF THE BOARD OF REGENTS 
Philadelphia, Pa. 
December 18, 1938 


The regular autumn meeting of the Board of Regents was held at the College 
Headquarters, December 18, 1938, with Dr. William J. Kerr, President, presiding 
and Mr. E. R. Loveland acting as secretary; with the following present: 


William J. Kerr, President 

O. H. Perry Pepper, President-Elect 
James B. Herrick, First Vice-President 
Charles T. Stone, Third Vice-President 
William D. Stroud, Treasurer 

George Morris Piersol, Secretary-General 
Walter L. Bierring 

Egerton L. Crispin 

James Alex. Miller 

Francis M. Pottenger 

David P. Barr 

Ernest B. Bradley 

Roger I. Lee 

Sydney R. Miller 

Robert A. Cooke 
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Ernest E. Irons 
D. Sclater Lewis 
Hugh J. Morgan 
James E. Paullin 
Maurice C. Pincoffs 


Charles H. Cocke 
John H. Musser (General Chairman of the New Orleans Session) 


Mr. Loveland, Secretary, read abstracted minutes of the previous meetings of 
the Board of Regents at New York during April, 1938, the abstract being approved 
as read. 

The Secretary then read the following communications : 

1. A letter from the Chairman of the Board of Regents of the American College 
of Chest Physicians, replying to an inquiry as to why that organization had adopted 
a corporate name which so closely simulates that of the American College of Physi- 
cians; 
2. A communication from Dr. Rock Sleyster, Governor for Wisconsin, con- 
curring with the opinion of our Board of Regents that infringements of medical 
ethics should be first reviewed by local county medical societies ; 

3. A report prepared by the Executive Secretary relating to the feasibility of 
obtaining special liability insurance contracts for Fellows of the College, as follows: 


“1. Legislation in some States, such as Pennsylvania, precludes any insurance com- 
pany from making preferential rates to any special group of physicians; the 
same rates would have to be made available to any internist, whether a mem- 
ber of the College or not. 

“2. Liability insurance companies do not find it practical to write ‘ group liability 
insurance’ for physicians, for every physician must be personally contacted 
when writing up his policy; the College should not consider the possibility of 
acting as an intermediary in writing ‘group insurance,’ or any other com- 
mercial transaction. Hence, the plan would not be practical either for the 
College or for the insurance company. 

“3. The greatest differentiation in liability insurance rates at present is based on 
geographical location, rather than in types of practice. For instance, rates in 
Pennsylvania are very much lower than in California. Where there are dif- 
ferentiation in liability insurance rates, very detailed policies must be written. 
In some States such differentiation in rates do not exist, as between internal 
medicine and surgery, but the policy must be so written that if the insured per- 
forms even the smallest number of ‘ surgical procedures,’ even to the emergency 
opening of an abscess, he must be classified under the rates for surgeons. 
In Pennsylvania, the liability rate is basic, that is, equal, for all classes of 
practitioners. Rates and conditions vary so widely over the country that no 
basic rate for internists the country over could be furnished by any company, 
either by desire or legality. 

“4. Conclusion—It is impractical for the College to attempt any arrangement for 
liability insurance for its members at this time.” 


Secretary Loveland also reported that the Chairman of the College House Com- 
mittee, Dr. O. H. Perry Pepper, had initiated an application for exemption from taxa- 
tion on the College Headquarters, but that the Committee on Tax Revision had taken 
adverse action, and that the matter had been appealed to the Courts, and that the 
Courts had subsequently sustained the Committee on Tax Revision, refusing ex- 
emption from real estate taxation on the College Headquarters. 

Under new matters, Secretary Loveland reported that President William J. 
Kerr had appointed the Second Vice-President of the College, Dr. Noble Wiley Jones, 
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as the official representative of the American College of Physicians at the inaugura- 
tion of the Royal Australasian College of Physicians at Sydney, Australia, on De- 
cember 15, and that Dr. Jones was at that time present at said inauguration. 

Secretary Loveland also reported that President Kerr had appointed Dr. James 
H. Means as the official representative of this College at the inauguration ceremonies 
of President Carmichael at Tufts College, Boston. Secretary Loveland also pre- 
sented a communication from Dr. Julien E. Benjamin, F.A.C.P., Cincinnati, strongly 
objecting to the present principles of reducing initiation fees and annual dues of 
full-time medical teachers; likewise, a communication from Dr. Morris Fishbein, ad- 
vising that the Board of Trustees of the American Medical Association had recognized 
the support given by the American College of Physicians to the Standard Classified 
Nomenclature of Disease, and that the American College of Physicians would be 
given an opportunity to send a representative at the next conference; also a com- 
munication from Dr. Miles J. Breuer, F.A.C.P., Lincoln, Nebr., concerning eco- 
nomic medical conditions; also a communication from Dr. Robert E. Ramsay, 
F.A.C.P., presenting arguments for dual certification by the various national certify- 
ing boards, where physicians are able to qualify for the examinations of more than 
one board; also a communication from Dr. John Russell Twiss, F.A.C.P., New York 
City, as a protest to the College accepting papers for its Annual Sessions dealing with 
medical-economic problems, especially those revealing the attitude of the “ Com- 
mittee of Four Hundred.” 

President Kerr reported that the profession of California was very grateful 
to the American College of Physicians, and to other organizations that supported its 
fight against the Pound Law. The Pound Law had been defeated in California by 
approximately three to one, and President Kerr expressed the belief that the influence 
from outside the State, as indicated by resolutions adopted by various organizations, 
such as the College, had a very important part in defeating that measure. 

President Kerr, in speaking on the problem presented by Dr. Benjamin, said in 
part, “this is a problem that comes up a good many times in societies and clubs 
in this country, as to whether those on faculties not on strictly full-time service, 
but who have consulting practice privileges, should pay regular dues, and I believe 
it would be proper to appoint a committee to discuss this matter and bring in a re- 
port, perhaps, in March. There is some justification, I believe, for that criticism, 
because there are many whose incomes are perhaps sizeable because of consulting 
practice.” 

Dr. James Alex. Miller moved that a committee be appointed to review the whole 
matter of initiation fees and annual dues. The motion was seconded and carried, 
and President Kerr appointed Dr. James Alex. Miller as Chairman of said Com- 
mittee, requesting him to choose two other members of the Committee and to bring 
in a report to the Regents at New Orleans, La., in March, 

Dr. George Morris Piersol, Secretary-General, reported the deaths of the fol- 
lowing twenty-three Fellows and two Associates since the last meeting of the Regents: 


Fellows 

Pasadena, Calif. November 3, 1938 
Chillingworth, Felix Percy.................. Boston, Mass. June 29, 1938 
Davidson, Kallman Meyer.................. 3oston, Mass. July 22, 1938 
Fenno, Frederick Leonard.................-. New Orleans, La. July 20, 1938 
vans Danville, Pa. December 1, 1938 
Los Angeles, Calif. October 7, 1938 
Lattimore, Ralston.........................Savannah, Ga. April 20, 1938 
3uffalo, N. Y. June 24, 1938 
3ethlehem, Pa. September 6, 1938 
Matz, Philip Benjamin..................... Washington, D. C. June 25, 1938 


McBrayer, Lewis Burgin...................Southern Pines, N. C. April 1, 1938 
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Fellows 

McGuire, James Joseph ...........ccccceces Trenton, N. J. October 11, 1938 
EOS] Washington, D. C. July 28, 1938 
McVean, John Aloysius... Cleveland, Ohio May 26, 1938 
SS Seattle, Wash. April 2, 1938 
NN re Omaha, Nebr. May 15, 1938 
Newcomb, Arthur Thurston................ Pasadena, Calif. July 19, 1938 
Philadelphia, Pa. May 2, 1938 
von Deesten, Henry Theodor................ Jersey City, N. J. September 1, 1938 
Warfield, Louis Marshall...................Milwaukee, Wis. September 28, 1938 
Withers, Sanford Martin.................-. Denver, Colo. March 8, 1938 
Associates 

Detroit, Mich. July 3, 1938 
Wright, Fletcher Johnston.................. Petersburg, Va. May 8, 1938 


Dr. Piersol also reported the following additional Life Members since the last 
Regents’ meeting : 
Arthur T. Newcomb, Pasadena, Calif. (Deceased) 
George Bruce Lemmon, Springfield, Mo. 


Eben C. Hill, Baltimore, Md. 
James Howard Means, Boston, Mass. 


President Kerr called for a report of the Committee on the Annals of Internal 
Medicine by Dr. James H. Means, Chairman. Dr. Means was not present and there 
was no report to be presented. 

Dr. James E. Paullin, Chairman of the Committee on Public Relations, recom- 
mended the acceptance of the following resignations (one Fellow and_ two 
Associates) : 


Thomas A. Groover (Fellow), Washington, D. C. 
Maynard W. Martin (Associate), Cleveland, Ohio 
Stuart G. Smith (Associate), Medical Corps, U. S. Army 


offering the resolution: 


Resolved, that the resignations of Dr. Thomas A. Groover (Fellow), Washing- 
ton, D. C., Dr. Maynard W. Martin (Associate), Cleveland, Ohio, and Major Stuart 
G. Smith, (Associate), Medical Corps, U. S. Army, be accepted. 

The resolution was unanimously adopted by the Regents. 

On the recommendation of the Committee on Public Relations certain adjustments 
were made in the annual dues of Fellows or Associates who, because of physical 
incapacity, had to retire permanently from the practice of medicine. 

Also, on the recommendation of the Committee, one Associate, delinquent in dues 
for two years was dropped in accordance with the regulations of the By-Laws. 

Dr. Sydney R. Miller, Chairman of the Committee on Credentials, reported that 
his Committee had reviewed the proposals of 152 candidates for Fellowship and 238 
candidates for Associateship, a total of 390 proposals. Dr. Miller gave the following 
analysis of the recommendation of the Committee on Credentials: 


Candidates for Fellowship: 
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Candidates for Associateship: 


Duplicated copies of the list of candidates and the recommended action were 
distributed to all the Regents for examination, so that they could be carefully scru- 
tinized by the Regents. The following resolutions were unanimously adopted: 


Resolved, that the following list of 108 candidates be elected to Fellowship in 
the American College of Physicians as of this date: (This list has already been pub- 
lished in the January, 1939, issue of the ANNALS OF INTERNAL MEDICINE.) 
Resolved, that the following list of ten Associates be advanced to Fellowship 
as of March 26, 1939, which marks the minimum three-year Associate term: (This 
list has already been published in the January, 1939, issue of the ANNALS OF INTERNAL 
MEDICINE. ) 


Resolved, that the following list of 196 candidates be elected to Associateship 
in the American College of Physicians as of this date: (This list has already been 
published in the January, 1939, issue of the ANNALS OF INTERNAL MEDICINE.) 


By resolution, unanimously adopted, eight Associates, who had failed to qualify 
for advancement to Fellowship within the maximum five-year period, as prescribed by 
the By-Laws, were dropped from the roster. 


On the recommendation of the Credentials Committee the following resolution 
was adopted : 


Resolved, that Dr. Arthur W. Grace, New York, N. Y., and Dr. Robert H. Riley, 
Baltimore, Md., be reinstated to Fellowship in the College. 


One Fellow and two Associates were dropped from the roster for failure to take 
up election by payment of the specified fees and dues within one year of date of elec- 
tion, as prescribed by the regulations. 


Dr. Hugh J. Morgan, Chairman of the Committee on Postgraduate Education, 
presented the following report: 


AMERICAN COLLEGE OF PHYSICIANS 


Memorandum from Chairman of Committee on Postgraduate Instruction 


The Committee on Postgraduate Instruction was informed by the President that 
its duties for the current year were (1) to arrange for courses in postgraduate in- 
struction of two weeks’ duration, to be given in several cities in the United States. 
Prior to the meeting of the College in New Orleans; and (2) to accept the invitation 
of the College of Surgeons to meet with their committee on postgraduate instruction 
and their Regents to the end that each College might know more of the programs and 
objectives of the other. It was the expressed hope of the College of Surgeons that 
the two Colleges could in part at least relate their activities in the field of graduate 
Instruction. 
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The Committee reports to the Regents that it has arranged courses of post- 
graduate instruction to be given in Baltimore, Chicago, St. Louis and Nashville, prior 
to the New Orleans meeting, March, 1939. Detailed statements relative to these 
courses are attached to this report. The Committee wishes to formally express its 
thanks to Doctors Pincoffs, Carr, Barr and Youmans, who have planned the courses 
and will act as course directors. 

At a meeting with the Regents of the College of Surgeons in New York, Oct. 
16, 1938, at which the College of Physicians was represented by Doctors Pepper, 
Bradley, and Means of the liaison committees, Doctors Burwell, Capps, Cocke and 
Morgan of the Committee on Postgraduate Instruction and Mr. Loveland, the Col- 
lege of Surgeons’ program of activity in graduate education was revealed. It seems 
that the standardization of hospitals by the College of Surgeons has been considered 
a most successful undertaking. The College constitutes itself a body to set up mini- 
mum standards which hospitals must meet to gain the approval of the College, these 
requirements in the main dealing with the organization and administration of the 
hospital. Hospitals once accredited by the College of Surgeons are inspected at 
intervals and must demonstrate that they live up to the College of Surgeons’ require- 
ments in order to remain on the accredited list. The College of Surgeons maintains 
a full time organization of several doctors, trained in the technic of making hospital 
surveys. This program of certification of hospitals by the American College of 
Surgeons has been expensive—has met with little or no open opposition from or- 
ganized medicine—has undoubtedly contributed enormously to the improvement of 
private and public hospital administration and organization and, thus, to improve- 
ment in hospital practice. This is viewed by the College of Surgeons as one of their 
chief contributions in the past. 

They are now embarked upon a new venture—this in the field of graduate edu- 
cation. They feel that the College of Surgeons by its requirements for fellowship, 
and the certification boards, have set up requirements which only a few favored men 
can meet since hospitals offering such training are relatively few in number. A 
two-year service as resident surgeon in a hospital is such a requirement. Relatively 
few hospitals afford opportunity for this graduate work. It is the aim of the Sur- 
geons to organize hospitals now on its accredited list in such a way as to provide this 
training, which will be given under the direction and supervision of the College. The 
surgical residency will provide a two to five year course in graduate instruction in 
Surgery. It will be organized by the College and given by the hospital staff (Fellows 
of the College). President Crile visualizes the College of Surgeons as a College with 
its campus in Chicago but with faculty functioning in hospitals throughout the land. 
The College of Surgeons has the field organization necessary for the administration 
of such a plan. It has already surveyed a large number of hospitals relative to their 
qualifications as places for graduate training in General Surgery and the surgical 
specialties. This survey includes the fields of interest of six of the American Spe- 
cialties Boards: (1) General Surgery; (2) Obstetrics and Gynecology; (3) Otolaryn- 
gology; (4) Ophthalmology; (5) Orthopedics; and (6) Urology. The College has 
approved, to date, 89 hospitals with an annual output of 393 new surgeons. 

The College of Surgeons field workers are asked about graduate training for 
internists. Interns in Medicine and medical residents want to know who is looking 
after their needs, who will provide graduate training in Medicine to meet the require- 
ments of the American College of Physicians and the Certification Board. The 
College of Surgeons sees an opportunity for the American College of Physicians 
to get into the field of graduate instruction along with them. It offers its organiza- 
tion and suggests that we provide at least one field worker for the surveys, this worker 
to relate himself to the College of Surgeons organization. It seems probable that 
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with this token-worker from us, all field workers would study facilities for medical 
as well as surgical training in the hospitals. 

At our New York meeting the liaison committee and the committee on post- 
graduate instruction of our College considered the following questions in their dis- 
cussions of the College of Surgeons invitation: 


Does the College of Physicians wish to assume the same kind of leadership in the 
field of graduate instruction (hospital training) in Internal Medicine and the medical 
specialties that the College of Surgeons is displaying in General Surgery and the 
surgical specialties ? 

If so, does it wish to do so in association with the College of Surgeons? 

The concensus of opinion of our committees is that this activity in the field of 
graduate instruction offered great opportunity for furthering the objectives of the 
College of Physicians. It is generally agreed that the College of Physicians is 
obligated to see that young men have an opportunity to acquire the training required 
for admission to the College and for certification, since the College helped define these 
requirements. Your committees feel, however, that it is a field to which we of the 
College have no desire to lay claim without knowledge relative to the interests of other 
agencies—especially the American Medical Association and the Commission on Grad- 
uate Education. It has been intimated that the College of Surgeons’ efforts in hos- 
pital certification and its current effort in hospital graduate training do not meet with 
the full approval of the American Medical Association. Nor were our committees 
convinced that we were in a position to undertake active participation in any project 
which has as its objective the provision of more and better hospital training for 
internists without answers to the following questions: 


1. How many graduates in Medicine want to become certified internists and can- 
not because of lack of facilities for proper hospital training ? 

2. How many internists does the United States need on the basis of its present 
population? And how many more than the country is getting does it need? 

3. What contribution will the Commission on Graduate Education make to the 
problem of graduate education ? 

4. May there exist another agency better equipped than the College of Physicians 
to handle the problem of surveying hospitals and determining their fitness for graduate 
training in Medicine? 


What is the optimum number of internists for the United States? One approach 
to the question is to be found in the Roger Lee-L. W. Jones study of 1933. (“ The 
Fundamentals of Good Medical Care.” Publication of the Committee on the Cost 
of Medical Care: No. 22. University of Chicago Press, 1933). From this study 
it may be inferred that 6.216 hours of care per one hundred thousand population should 
be rendered by internists. Dr. R. Buerki of the Commission on Graduate Medical 
Education writes that, if one accepts the Lee-Jones study and assumes that the 
average internist works 2,000 hours a year (40 hours a week for 50 weeks), this 
country, with a population of 125,000,000, needs 3,885 internists. Dr. Buerki points 
out that the 1936 A. M. A. Directory lists 4,817 men as limiting their practice to 
Internal Medicine and 566 as limiting their practice to tuberculosis. 

What is the annual replacement need for internists? Buerki estimates that the 
number needed to maintain the figures given in the Directory of the A. M. A. for in- 
ternal medicine and tuberculosis as 162 replacements annually (this figure assumes 
that the internist will have 4 years hospital training before embarking upon a thirty- 
three year period of practice). Using the figures of the Council on Medical Educa- 
tion and Hospitals for 1937-38, Dr. Buerki estimates that at present there are 451 
residencies in general medicine, 4 in cardiology, 45 in communicable diseases and 
221 in tuberculosis. Buerki points out that many of these residencies are for a 
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longer period than one year. In this group, however, 329 men complete their resi- 
dency in general medicine, 4 in cardiology, 45 in communicable diseases, and 175 in 
tuberculosis each year. If only residencies of 3 years or longer are deemed ac- 
ceptable, then there are only 143 residencies available in internal medicine and 52 in 
tuberculosis, with an annual output of 44 and 17 respectively. Buerki points out that, 
although the number of 3 years + residencies is small, it has increased by over 300 
per cent in the past 4 years, and he predicts a more rapid growth for the future than 
has occurred in the past. 

From the above considerations, your chairman is of the opinion that there is 
no immediate need of a great increase in the number of medical residencies. Unless 
current surveys indicate that the above estimates of needs are based upon false 
premises or unless we are to witness in the United States a great increase in the 
quantity of medical care provided by internists, we are disposed to the opinion that 
there is no dearth of self-designated and certified internists actually in practice and 
that the annual replacement needs for this group can be provided by the positions 
now available (residencies, fellowships) for special training. 

Your committees feel that an immediate contribution which this College could 
make to the problem of graduate education for internists would be to lend its influence 
to improving the quality of training which is afforded by medical internships and 
residencies now in existence. 

This work may be undertaken by the College of Physicians (1) as an independent 
enterprise; (2) as a joint undertaking with the College of Surgeons; (3) by estab- 
lishing an effective relationship with the Council on Medical Education and Hospitals 
of the A. M. A. 

The factor of expense possibly would constitute a serious obstacle to undertaking 
the work as an independent enterprise. 

If we join with the Surgeons in their Graduate Education activities and invade 
the field of Medicine as they have that of Surgery, we must 


(A) (a) Survey hospitals and determine the adequacy of residency positions 
offered by them for graduate training. 

(b) Furnish criteria by which such hospitals are to be graded. If we are 
to do this and maintain an equal footing with the Surgeons in the joint 
undertaking, we should be prepared to survey and furnish criteria for 
Internal Medicine and, possibly, also for Pediatrics, Dermatology and 
Syphilology, Neurology and Psychiatry. 

(B) We must be prepared to meet a certain amount of criticism from the 

M. A., whose Council on Medical Education and Hospitals has 

been engaged in a “ comprehensive survey of graduate medical education 

in the United States,’ since 1936, and whose studies include (1) ap- 

prenticeships, including residencies and fellowships leading to speciali- 

zation; (2) opportunities for graduate study—i.e., formal courses; (3) 

courses for practitioners; and (4) extension courses. Dr. Cutter in- 

forms us that “it may be found desirable to formulate standards by 

which the Council could give certain types of instruction definite ap- 

proval,” thus inferring that the Council’s present function in this field 

is chiefly fact-finding (though the Council published in 1936 a statement 

on “ Essentials in a Hospital Approved for Residencies in Specialties.” 

and a list of hospitals approved by the Council for residencies in the 
specialties is now available). 

(C) By joining with the Surgeons, we would have to meet criticism which is 

now directed toward the activities of the Council on Medical Education 

and Hospitals of the A. M. A. and could perhaps with equal propriety 

be directed toward the College of Surgeons and the College of Physi- 
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cians; viz., the proposed activities in graduate education are in a field in 

which the medical schools, American Specialty Boards, public health 

organizations, state licensing boards and the American Hospital Asso- 
ciation also have an interest. Education should be controlled by a 
group well removed from guild or craft notions or trade-unionism. 

(D) If the College of Physicians finds itself in sympathy with the program of 
the College of Surgeons and decides to attempt to do for Medicine and 
the medical specialties what the College of Surgeons is attempting to 
do for Surgery and the surgical specialties, our College must, in order 
to maintain a position of dignity and effectiveness in the joint enter- 
prise, pay its way. The cost would be considerable (one or two field 
workers and a secretary-stenographer ). 


The third way in which the College may relate itself to the field of graduate 
training is through a joint effort with the established body of the A. M. A., which is 
already working in the field: the Council on Medical Education and Hospitals. It 
is believed that a new impetus might be given to the work of this Council if our 
College again expressed its interest in this phase of the Council’s activities and 
proffered it codperation and advice to the end of formulating new standards, criteria, 
etc. for resident training in Medicine. Through the withdrawal of its approval this 
Council now has an enforcing or disciplinary power to insure compliance with such 
new standards as might be set up. This Council, representing the organized medical 
profession in this country, would thus command and probably obtain the support of 
the entire profession. It has now the full support of the Committee on Internships 
of the American Hospital Association. 

By officially throwing the weight of our influence behind the Council on Medical 
Education and Hospitals of the A. M. A., we would align ourselves with a body 
which is nominated by the President and elected by the House of Delegates of the 
A. M. A. and on which there is no official representation from medical schools, state 
licensing boards, American Hospital Association, the American Specialty Boards, etc. 
This Council is already engaged in a survey of present facilities and has set up 
criteria according to which it approves residencies for training in the specialties. 
This phase of the work of the Council is not adjudged to be of the highest order. 

An alignment of our College with the Council of the A. M. A. would doubtless 
be an informal and unofficial one. Since the Council is responsible only to the 
A. M. A., the extent of the influence of the College would probably depend entirely 
upon the personal reactions of the Council members. There could hardly be a joint 
effort between College and Council. Any effort would be an effort of the Council, 
supported by the College. (In this connection, it is noteworthy that on December 
13, 1936, the Regents of the College passed a resolution supporting the Council of 
the A. M. A. in its program to “develop better training in the field of Internal 
Medicine and its related specialties.”’) 


Recapitulation 


Your committee is wholeheartedly in favor of making an additional contribution 
to graduate education over and above the present program of postgraduate training 
represented in our annual meeting and in the formal courses offered by us. We feel 
that there exists an opportunity to improve the quality of hospital positions now 
available for graduate training in internal medicine, to establish criteria and define 
standards for hospitals offering such positions. 

The College may follow one of several courses in dealing with this opportunity. 


(1) We may continue to study the problem (better orientation will be possible 
after the report of the Commission on Graduate Education is complete) and delay 
action. 
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(2) We may again offer our facilities and good wishes to the Council on Medical 
Education and Hospitals of the A. M. A. This may prove no more than a gesture. 
It would probably cost and accomplish little and, whatever the result, could hardly 
be expected to reflect great credit upon us, as a College of Physicians’ achievement. 
(3) We may accept the invitation of the College of Surgeons to join with them 
in graduate education work, taking over the field of Internal Medicine and, possibly, 
the medical specialties (through codperation with the specialty societies and Specialty 


Boards). 
(4) We may take over the problem as an independent enterprise. 


The advantages of Course (3) or (4) are these: The College would be rendering 
a service which is extremely important, and for which the need is urgent; the service 
would be rendered in a conspicuous way and would reflect great credit upon the 
College. Against Course (2) it may be pointed out that the College of Surgeons 
and the Specialty Boards have invaded the field and duplicated some of the work 
of the Council on Medical Education and Hospitals. This may be interpreted as in- 
dicating that there is dissatisfaction and that new leadership is needed and desired in 
graduate education in the specialty fields. The enthusiastic reception which the Col- 
lege of Surgeons has been accorded by medical graduates desiring special training 
in surgery would seem to indicate that this is true. That men high in the Councils of 
the A. M. A. may actually share this feeling is indicated by the fact that its Presi- 
dent is active in the College of Surgeons’ graduate education program and urges the 
College of Physicians to relate itself to it. 


Dr. Morgan’s report, as well as various conferences that have been held with the 
American College of Surgeons and the Council on Medical Education and Hospitals 
of the American Medical Association were discussed at length by President Kerr, 
Dr. James B. Herrick, Dr. O. H. Perry Pepper, Dr. Roger I. Lee, Dr. Ernest B. 
Bradley and others. The Executive Secretary was instructed to mimeograph an 
adequate number of copies of Dr. Morgan’s report and distribute same to the mem- 
bers of the Board of Regents for study. The following resolution, proposed by 
Dr. O. H. Perry Pepper, was seconded and regularly carried: 


“ Resolved, that it is moved that the Board of Regents express to the Council on 
Medical Education of the American Medical Association, and to the Commission on 
Graduate Education, its opinion that the American College of Physicians has an 
inherent interest in the field of graduate training and education; and its desire to 
extend this interest and its active participation in this field. 

“To this end the College requests the Council on Medical Education of the 
American Medical Association, and the Commission on Graduate Education, to con- 
sider how the American College of Physicians can, in their opinion, best move in this 
direction. 

“ Further, if it seems desirable to either body that a conference of representatives 
of that body and of the American College of Physicians be held, the American College 
of Physicians will be glad to be represented at such conference by its Committee on 
Graduate Education. 

“Further, the expenditure of funds required for representation at such a con- 
ference is hereby authorized.” 

President Kerr said that the Committee on Postgraduate Education will repre- 
sent the American College of Physicians, whereupon President Kerr appointed Dr. 
Hugh J. Morgan and Dr. Joseph A. Capps of the College Committee on Postgraduate 
Education. 

Dr. Walter L. Bierring, Chairman of the American Board of Internal Medicine, 


presented the following report: 
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“The American Board of Internal Medicine is now in its third year of operation, 
having been organized July 1, 1936. During the period from July 1 to October 1, 
1938, the office of Secretary and Treasurer has been transferred to Madison, Wis- 
consin, Dr. William S. Middleton having been elected to this office at the last annual 
meeting in April, 1938, at New York City, succeeding Dr. O. H. Perry Pepper, of 
Philadelphia. All official correspondence of the Board is now directed through the 
office of the Secretary-Treasurer at Madison. At this same meeting, Dr. David P. 
Barr was elected Vice-Chairman to succeed Dr. Jonathan C. Meakins. The Chair- 
manship remained unchanged. 

“Upon the nomination of the Board of Regents, Dr. William S. Middleton was 
elected for the term ending 1941, and Dr. Louis Hamman for the (unexpired) term 
of Dr. O. H. Perry Pepper, ending 1941, at the special meeting in San Francisco, 
June 10, 1938, for membership on the American Board of Internal Medicine as repre- 
sentatives of the American College of Physicians. 

“Since its organization, the Board has certified by examination 170 candidates, 
56 in 1937 and 114 in 1938. During this period about 1,800 applications for cer- 
tification without examination were approved. The date limit for considering such 
applications terminated on July 1, 1937, which was reaffirmed at two subsequent 
meetings of the Board, but by special motion it was resolved at the annual meeting 
in New York City, April 6, 1938, that the Board reserves the right to consider 
special applications for such certification at any time subsequent to July 1, 1937. 
Since setting a final date for considering applications for certification without ex- 
amination, the applications for admission to the examination have greatly increased, 
as indicated by 171 candidates appearing for the written examination held on Mon- 
day, October 17, 1938, at different medical centers throughout the United States and 
Canada. The number of applications already received at the Secretary's Office for 
the next written examination on February 20, 1939, makes it likely that a similar 
large number of candidates will appear on that date. 

“It will be recognized that the increased number of candidates becoming eligible 
for the final practical examinations makes the problems concerned with the conduct 
of such practical tests increasingly difficult. Extra or regional practical examinations, 
additional associate examiners have been considered, but for the present, the Board 
has decided to adhere to its present plan of two practical examinations each year con- 
ducted by members of the Board in connection with the Annual Sessions of the 
American College of Physicians and the American Medical Association. As more 
time will be required, the examination period will probably encroach upon the Sessions 
of both organizations, but it will be endeavored to interfere with the scientific pro- 
gram as little as possible. 

“The Board at its meeting yesterday approved the publication of a registry 
of certified diplomates which will be ready for distribution within a short time. 

“The Board is gratified with the progress made since its organization. Its in- 
fluence on graduate medical education is evident, particularly with reference to special 
training in internal medicine. 

“The sponsorship of the American Board of Internal Medicine will always be 
one of the distinctive contributions of the American College of Physicians towards 
the advancement of internal medicine in America.” 

Dr. David P. Barr, Chairman of the Committee on Fellowships and Awards, 
reported upon the work of some of the past Research Fellows of the College, 
including Doctors Myron Prinzmetal, who worked under Sir Thomas Lewis, of Lon- 
don; Abner McGehee Harvey, who worked under Sir Henry Dale, of London; and 
Robert Wallace Wilkins, who worked under Dr. Carmichael, of London. He also 
reported upon the work of the present Research Fellow, Dr. John Russell Smith, 
who is at present working with Dr. Anrep in Egypt. 
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The report showed very gratifying and encouraging results. Dr. Barr pointed 
out that ordinarily there were two Research Fellows appointed each year, but for the 
past year but one appointment was made. He therefore said that the Committee 
desired to recommend to the Regents the appointment of three Research Fellows for 
1939-40, and in these appointments to depart slightly from the ordinary purpose, 
which has been the maintenance for a year of a man of promise to study with a 
master in the particular field in which he has chosen, without clinical or other respon- 
sibilities and without the hindrance of teaching duties. The first candidate nominated 
by the Committee was Dr. Kenneth Austin Evelyn, of Montreal, twenty-seven years 
of age, B.S. from McGill University, with highest honors in mathematics and physics. 
He had been encouraged by Dr. Jonathan C. Meakins, of McGill, to work in physics 
in the Department of Medicine, and while there became interested in studying medicine 
and took his M.D. degree at McGill. Dr. Barr read a letter from Dr. John Tate, 
Professor of Physiology, concerning Dr. Evelyn and his outstanding work. While a 
medical student, and later an intern at the Royal Victoria Hospital, Montreal, Dr. 
Evelyn was responsible for the development of the photo-electrometer, which is con- 
sidered a major advance in the ancillary apparatus to the study of medicine, and on 
that subject and its application. Dr. Evelyn had published eleven papers, all of merit, 
some of which Dr. Barr displayed for inspection. Dr. Evelyn had also produced an 
electrically recording stethoscope. He had been interested in the effect of the blood 
pressure, heart rate and respiratory rate of normal humans produced by inhalation of 
ionized air. He further had done research in several other problems. The Commit- 
tee felt that Dr. Evelyn is a man of unusual ability, and that he probably will figure 
largely in the field of medicine in North America. 

The second nominee fell in an entirely different category—Dr. Harold J. Mag- 
nuson, of the University of Southern California; twenty-five years of age; an honor 
student, both in his academic and medical work; had been thoroughly investigated 
and considered by the Professor of Physiology at the University of Southern Cali- 
fornia as one of the best two or three students of that institution in the past eight 
years. Dr. Magnuson is completing the second year of a two-year internship. While 
a student, he worked in pharmacology and in physiology on the adrenals and on a 
special method for the demonstration of urea in pharmacology. This nominee de- 
sires to pursue a career in academic medicine, devoting his entire time during the next 
year to studies now under way with Dr. B. O. Raulston. Dr. Raulston has recently 
installed a very complete spectograph, has standardized it and is now using it for 
quantitative determination of minerals in tissues, blood, urine and biological materials, 
and believes that this field of work has great possibilities, and that the results of such 
investigations will prove to be of worth in clinical medicine. It was the opinion of 
the Committee that it is justifiable for the College to encourage research work where 
it is under good auspices in schools where money for research is largely lacking. 

The third nominee by the Committee was Dr. Robert H. Williams, of Nashville; 
twenty-nine years of age; B.S. from Washington and Lee University; M.D. from 
the Johns Hopkins University, and internships at Vanderbilt Hospital and Jolins 
Hopkins Hospital; now a resident at Vanderbilt University Hospital. This nominee 
is the author of thirteen papers, many of which were published in collaboration with 
other men. He wants to study radioactive iodine and the relation of the thyroid to 
certain phases of fat metabolism, with Hertz and with Robinson, respectively, at 
Boston. 

On motion by Dr. Barr, seconded and regularly carried, it was 

Resolved, that the American College of Physicians for the year 1939-40 offer 
Research Fellowships in the amount of $1,800.00 each, in accordance with recom- 
mendations of the Committee on Fellowships and Awards, to Dr. Kenneth Austin 
Evelyn, of Montreal; Dr. Harold J. Magnuson, of Los Angeles; and Dr. Robert H. 


( 
r 
n 
li 


COLLEGE NEWS NOTES 1549 


Williams, now of Nashville; these Fellowships to start July 1, 1939, and extend to 
June 30, 1940. 


Dr. Barr continued with his report as follows: 


“The Committee on Fellowships and Awards recommends to the Board of 
Regents that the John Phillips Memorial Medal for 1939 be awarded to Dr. Tom 
Douglas Spies for outstanding contributions to the science of nutrition, and par- 
ticularly for his studies on the nature and character of pellagra. 

“Dr. Spies’ active studies in this field were begun in Cleveland in 1930. At 
that time the mortality rate among pellagrins who were treated by the accepted 
Goldberger dietary regime varied in leading clinics from 50 to 69 per cent, a fact 
which seemed to indicate either that the Goldberger regime was not therapeutically 
specific or that the specific substances which it contained were administered in insuf- 
ficient amounts. 

“ Between 1930 and 1937, Dr. Spies and his associates were able to demonstrate : 
(1) that the administration of a pellagra producing diet to pellagrins in relapse is 
often followed by improvement; that the dermatitis almost always heals on this diet, 
but that if the glossitis remains unchanged or becomes worse over a period of several 
days, it serves as an index for testing the potency of a specific therapeutic agent; (2) 
that vitamin G deficiency of rats (rat pellagra) is different from human pellagra in 
that a diet identical to that which allows healing of the skin lesions in human beings 
produces dermatitis in rats; (3) that pellagrins in acute relapse with achlorhydria 
have the intrinsic factor of Castle in their gastric juices and that consequently pel- 
lagra and pernicious anemia are etiologically separate diseases; (4) that pellagra 
associated with chronic alcoholic addiction was not dependent upon the consumption 
of alcohol, but was produced by accompanying dietary deficiencies; (5) that pellagra 
developing secondary to organic disease of the gastrointestinal tract was a form of 
true pellagra; (6) that the ingestion of diets much higher in calories and much richer 
in proteins than those previously recommended is desirable in the treatment of 
pellagra; that an ounce of yeast per day is inadequate for the severely ill pellagrin; 
that parenteral injections of liver extract in sterile physiological solution of sodium 
chloride is beneficial. Using diets following these principles, Dr. Spies and his 
associates were able to reduce the mortality in a series of 125 cases of severe pellagra 
from 54 to 6 per cent. 

“In 1934, through the invaluable aid and codperation of Dr. James S. McLester, 
Dr. Spies was able to establish a station for the study and treatment of pellagrins at 
the Hillman Hospital, Birmingham, Ala. 

“In 1935, Dr. Spies became a member of the Department of Medicine of the 
University of Cincinnati, where through the constant help and encouragement of the 
Director of the Department, Dr. M. A. Blankenhorn, he was able to continue and 
extend his observations. 

“In 1937, Dr. C. A. Elvejhem announced his observations on the curative effect 
which was exerted by nicotinic acid in the treatment of black tongue in dogs. This 
brilliant discovery opened the way for more specific therapy in human pellagra. 

“Dr. Spies’ first observations with the nicotinic acid treatment were started 
under controlled conditions in September, 1937, and were announced by Dr. Spies 
and Dr. Blankenhorn in November, 1937, before the Central Society for Clinical 
Research. Since that time he and his associates have been able to treat 600 cases 
of pellagra with only 3 deaths. 

“The study of Dr. Spies and his associates during the past few years have in- 
dicated that many pellagrins also have beriberi, and that such patients with peripheral 
neuritis should be considered as cases of beriberi, in which the administration of 
vitamin B, will give relief and nicotinic acid will not. They have also shown that 
nicotinic acid will relieve mental symptoms and alimentary tract disturbances of pel- 
lagra which are not affected by vitamin B,. 
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“Dr. Spies’ more recent observations have shown that pellagrins excrete an 
ether soluble substance, giving the color of porphyrin in 25 per cent hydrochloric 
acid. Some of this substance has been found to be coproporphyrin I and III. Tests 
for its determination sufficiently simple for use in a physician's office are of value 
in detecting clinical cases of pellagra and in showing the effect of treatment with 
nicotinic acid, which causes the disappearance of the porphyrin-like substances from 


the urine.” 


On motion by Dr. Barr, seconded and regularly carried, it was 
Resolved, that the American College of Physicians award the John Phillips 
Memorial Medal to Tom Douglas Spies, of Cincinnati, for the year 1939. 

Dr. James Alex. Miller, for the guidance of the Finance Committee, determined 
that it would require a total of $5,400.00 for these three Fellowships; $2,700 of 
which would be required on the budget for 1939, and $2,700.00 on the budget for 1940. 

Dr. William D. Stroud, Treasurer, presented the Treasurer’s report concerning 
purchase and sale of securities, stating that the present holdings amounted to $100,- 
937.00 in bonds and $55,637.50 in stocks, at the then present market price. Of this 
amount, $67,410.00 in bonds were in the Endowment Fund; $35,371.95 in bonds and 
$57,390.95 in stocks were in the General Fund. All the securities of the College cost 
$160,173.33, whereas the present quotations amounted to $156,575.00, showing a de- 
preciation of somewhat over $5,000.00. However, many of the securities were pur- 
chased several years ago, and it was felt that their value had held up exceedingly well. 
Dr. Stroud also pointed out that for the year 1938, the College had prospered finan- 
cially, with an estimated surplus of approximately twenty-nine thousand dollars. 

The report of the Treasurer was approved by resolution. 

Dr. James Alex. Miller, Chairman of the Finance Committee, reported that that 
Committee had carefully scrutinized all the statements for 1938 and the proposed 
budgets for 1939. He distributed detailed copies of all financial reports and of all 
budget requests and discussed them. The official and final financial statements for 
the year 1938 will be reported at the Annual Business Meeting of the College at New 


Orleans in March. 


After a thorough discussion the financial reports and budget requisitions for 1939, 
the Board of Regents by resolution adopted the budgets for each of the various de- 
partments of the College, with an estimated income of $98,100 and expenditures oi 
$77,225. 

Dr. O. H. Perry Pepper, Chairman of the House Committee, presented a report 
on the operations of the headquarters building, showing that the operating expenses, 
as compared with the old offices that were rented, were far less than had been antici- 
pated. Recommendations included the employment of a married couple to act as 
janitors, instead of the one individual now employed, at an estimated additional cost 
not exceeding $400 per annum; the furnishing of a guest room at the College Head- 
quarters, which may be utilized by officers, Regents, Governors, or others, visiting 
Philadelphia on purely College business. Dr. Pepper also reported that the House 
Committee had been unable to find a prepared print, engraving or painting to fill the 
space over the mantel in the College lobby. It had been suggested to the Committee 
that an artist might be employed to paint a picture of some episode in American medi- 
cal history, such as for example, the discovery of insulin. The Committee, however, 
was not agreed that such a proposition is wise, because of doubt as to the availability 
of an appropriate subject, the uncertainty of the result and the considerable expense 
entailed on an uncertain result. 

By resolution, the report of the House Committee was approved, including an 
appropriation of $400.00 for improved janitorial service, and $250.00 for furnishing 
the guest room at the College Headquarters. 
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(Note: These additional appropriations increase the 1939 budget to $77,875.00.) 

Dr. Roger I. Lee, Chairman of the Committee on Future Policy, reported that 
that Committee has tried to give a report of progress and nothing more. One of the 
chief recommendations of the Committee, namely, the establishment of intensive post- 
graduate courses, is already successfully working. There were several minor sug- 
gestions: (1) a request that the College take some interest in the general subject of 
psychosomatic medicine, which is a new variant of the old term of dynamic psy- 
chology; (2) various suggestions in regard to the activity of the College in hospital 
inspection or operating some sort of Committee to act as a clearing house for in- 
dividuals to get instruction; (3) a suggestion for forming a library of moving and 
talking pictures. (The Committee had considered this possibility sympathetically, 
but did not at the present time feel it feasible from the financial standpoint. ) 

The Committee had considered at length the question of having the College 
undertake in a modest way the operation of an information bureau about the oppor- 
tunities for graduate instruction. The Committee was of the opinion that the College 
could further develop this activity, and that the Executive Offices can in time become 
a very active clearing house for information to the College members, in regard to 
all forms and types of postgraduate training and postgraduate education. 

The report was adopted by resolution. 

President Kerr reported on details of the program of General Sessions and 
Morning Lectures for the New Orleans Session, and General Chairman Musser dis- 
cussed at length plans for the Clinics, Round Tables and Entertainment. 

On motion by Dr. James Alex. Miller, seconded and regularly carried, it was 

Resolved, that the General Chairman shall be authorized to invite members ot 
the Orleans Parish Medical Society to attend the Annual Session of the College as 
guests, without registration fee, upon presentation of their Parish Medical Society 
cards. 

Furthermore, General Chairman Musser was authorized to arrange a special trip 
on Saturday following the termination of the New Orleans Session, for those who 
wish to visit the Leprosarium at Carville, La. 

The Executive Secretary, Mr. Loveland, was called upon to discuss any post- 
convention trips, or cruises, arranged following the New Orleans Session, and he 
spoke at length concerning the special train to be operated from the East to and from 
New Orleans; the opportunities for going to or returning from New Orleans by 
steamship to New York, and the specially conducted tour by railroad to Mexico City, 
leaving New Orleans on April 1. He expressed regret that it had been impossible 
to arrange a post-convention cruise to Puerto Rico, in accordance with the unanimous 
invitation of our Puerto Rico members, due to the fact that no adequate steamship 
service is available between New Orleans and Puerto Rico. 

President Kerr announced that the next meeting of the Committee on Credentials 
would be held February 26 at the College Headquarters in Philadelphia, and the next 
meeting of the Board of Regents would be held in New Orleans on March 26. 

On motion seconded and regularly carried, it was 

Resolved, that the College shall defray the expenses of a joint Dinner of the 
Board of Regents and Board of Governors the evening preceding the opening of the 
New Orleans Session, and that the discussions shall be centered around matters of 
policy for the College in which both Governors and Regents may equally engage. 

It was further felt that the problem of postgraduate education should be the 
subject for discussion this year, but that additional reports, such as that made by the 
Chairman of the Committee on Fellowships and Awards, might also be added. 

President Kerr reminded the Regents that two years ago this Board had ap- 
pointed Dr. William Gerry Morgan as the College Historian, and instructed him to 
prepare a history up to the time of the New York Session (1938). The original in- 
structions suggested the possibility of a copy of the history being sent to each member 
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of the College. Dr. Kerr reported that Dr. Morgan’s work had almost been finished, 
and requested the advice of the Regents concerning its publication, estimating that 
the cost of publication would be from $1,200.00 to $1,500.00. 

There was general discussion about the possibility of publishing the history in 
the “ Annals of Internal Medicine,” or having it first mimeographed and distributed 
to the Regents. 

On motion by Dr. Paullin, seconded and regularly carried, it was 

Resolved, that action on publication be postponed until the manuscript should be 


submitted. 


Adjournment. 
Attest: E. R. LoveLanp, 


Executive Secretary. 
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OBITUARIES 


DR. JAMES OTHO PARRAMORE 


Dr. James Otho Parramore (Fellow, 1925), Medical Director and Su- 
perintendent of the Lake County Tuberculosis Sanatorium, Crown Point, 
Indiana, died at the Billings Hospital, Chicago, from a brain tumor, on 
January 24, 1939. 

Dr. Parramore was born at Hampton, Va., attended the College of Wil- 
liam and Mary and graduated from the Medical College of Virginia in 1914. 
He interned at the U. S. Public Health Hospital in New York City and then 
became Assistant Physician at the Catawba Sanatorium ( Va.) from 1915 
to 1916. He then served as Assistant Physician at the Metropolitan Life 
Insurance Sanatorium, New York, from 1917 to 1919. He served in the 
Medical Corps of the British Expeditionary Forces in France, from 1917 to 
1919, and then returned as Assistant Superintendent of the Iowa Sanato- 
rium, where he remained until 1924. He served for a time as House Phy- 
sician and Chief of Clinic at the Monroe County (Rochester, N. Y.) Tu- 
berculosis Sanatorium and in October, 1924, became the first Superintendent 
and Medical Director of the Lake County Tuberculosis Sanatorium at 
Crown Point, Indiana, which was then being completed, to care for one 
hundred patients. In 1930 the capacity of this institution was doubled, and 
a new one hundred bed addition is nearing completion at this time. A 
chapel is being built in connection with the new addition and Dr. Parra- 
more’s funeral was the first service held in it. 

Dr. Parramore was President-Elect of the Lake County Medical Society 
and a member of the Indiana State Medical Association, Association of 
Military Surgeons and the American Medical Association. 

He is survived by his widow, Dr. Grace Parramore, a son, James, age 
13, and a daughter, Mary, age 9. 

Dr. Parramore was an honored citizen, a competent physician, and his 
membership was a credit to this College and to other organizations to which 
he belonged. 


O. B. Nessit, F.A.C.P., 
Gary, Indiana 


DR. CARL BOETTIGER 


Dr. Carl Boettiger (Fellow, 1930), Flushing, N. Y., died February 1, 
1939. Dr. Boettiger was born June 13, 1879, and received his medical 
degree from Cornell University Medical College in 1903. He pursued 
postgraduate study at Harvard University and at Cornell University. He 
organized the Library at St. John’s Long Island City Hospital, and was 
Director of Pathology there up to a few years ago. During the World 
War he was in charge of the Base Hospital at Camp Bowie. He was suc- 
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cessively Assistant Physician and Visiting Physician at St. John’s Long 
Island City Hospital, serving this institution from 1929 to the date of his 
death. He was also Attending Physician to the Mary Immaculate Hos- 
pital, 1929-39; Consulting Physician to the Rockaway Beach Hospital, 
1934-39; Attending Physician, Director of Medicine and President of the 
Medical Board, Queens General Hospital, 1935-39. 

Dr. Boettiger effected a cooperation between the New York University 
College of Medicine and Queens General Hospital, and was appointed Pro- 
fessor of Clinical Medicine at that College in 1939. He was also a member 
of the Board of Health in the City of New York, 1938-39, and in his earlier 
experience, 1920-22, he was Assistant Medical Examiner, City of New 
York. 

Dr. Boettiger held many offices in the Medical Society of the County 
of Queens and directed many of the Committee activities, primarily in mat- 
ters relating to Public Health. He was President of this Society in 1924, 
Historian from 1925 to 1939, Editor of its bulletin from 1931 to 1936, and 
the Directing Librarian from 1936 to 1939. He was President of the Sec- 
ond District Branch of the Medical Society of the State of New York, 
1935-36, and a State delegate to the American Medical Association from 
1936 to 1939. 

In addition, Dr. Boettiger was a Fellow of the New York Academy of 
Medicine and a member of the American Society of Clinical Pathologists 
and the American Society of Bacteriologists. He had been a Fellow of the 
American College of Physicians since 1930 and was a diplomate of the 
American Board of Internal Medicine. He was President of the Queens- 
boro Tuberculosis and Health Association from 1936 to 1939, and the Hon- 
orary President of Queens County Committee of the American Society for 
the Control of Cancer. 


WILLIAM BENENSON, M.D., 
Acting Directing Librarian, 
Medical Society of the County of Queens 


